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1. IInanupyemble pe3yabTaThl 0CBOEHHS Y4eOHOr0 mpeaMeTa «MaTeMaTuka.

JIMYHOCTHBIE PE3YJILTAThI
JInuHOCTHBIE PE3ybTAThI B Chepe OTHOIIECHUH 00yyaromuxcs k cede, K CBoeMy 370pOBbIO, K IIO3HAHUIO
ceOst:

- opueHTauus oOyyarollMXcs Ha JOCTH)KEHUE JIMYHOIO CYACThs, PEaIM3alMI0 IMO3UTHBHBIX
KU3HEHHBIX MEPCIIEKTUB, THULIMATUBHOCTD, KPEATUBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K IMYHOCTHOMY
CaMOOIIPEICJIEHUI0, CIIOCOOHOCTh CTABUTH LIEJIM M CTPOUTD KU3HEHHBIE IUIaHbI;

- TOTOBHOCTH M CITOCOOHOCTH 00€CIEeUHTh ce0e U CBOMM OJM3KHM JTOCTOMHYIO JKU3HB B IIPOIIECCe
CaMOCTOSITEJIbHON, TBOPYECKON M OTBETCTBEHHOM J1€ATEIILHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh OOYyYalOmMXCs K OTCTAaMBAaHMIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOIO MHEHUS, TOTOBHOCTb U CIIOCOOHOCTb BBIPAOATHIBATh COOCTBEHHYIO MO3MILHIO I10
OTHOLICHUIO K OOIIECTBEHHO-TIOJUTUYECKHUM COOBITHSIM TIPOLUIOTO W HACTOSINEro Ha OCHOBE
OCO3HAHMS U OCMBICIIEHUS] HICTOPUH, TYXOBHBIX LIEHHOCTEH U JOCTHXKEHUH HAllleH CTpaHBbl;

- TOTOBHOCTh M CIIOCOOHOCTh OOYyYarOMMXCsi K CaMOPa3BUTHIO W CaMOBOCHHTAaHUIO B
COOTBETCTBUM C OOIIEYETOBEYECKMMHU IIEHHOCTAMH M HJA€aJaMU TIPa)JIaHCKOro oOIIecTBa,
noTpeOHOCTh B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHAX CHOPTHBHO-03/I0POBHTEIBHOM
NeSITeIbHOCTbIO;

- TPHUHATHE W pean3alus IEHHOCTEH 3J0pOBOTO M 0E30MacHOTrO 0o0pasza KH3HHU, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILEHHE K COOCTBEHHOMY (PM3UYECKOMY U ICHXOJOIMYECKOMY
3JI0POBBIO;

- HENpHUATUE BPEIHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOIEHUS aJIKOT0JIs, HAPKOTUKOB. JIMUHOCTHBIE
pe3yabTatThl B cepe oTHomeHni o0yyaromuxcs kK Poccun xak k Ponune (OtedecTBy):

- poccuiickasg WAEHTUYHOCTb, CIIOCOOHOCTb K OCO3HAaHUI POCCUHCKOW WIACHTUYHOCTH B
MOJIUKYJIBTYPHOM COITUYME, YyBCTBO MPUYACTHOCTH K UCTOPHKO-KYJIBTYPHOU OOITHOCTH POCCHHCKOTO
Haposa ¥ cynpoe Poccun, matpuoTus3m, TOTOBHOCTB K CiTy>keHUI0 OTedecTBy, €ro 3aluTe;

- YBaXEHHE K CBOEMY HApoOJy, YyBCTBO OTBETCTBEHHOCTH mepes; PoanHoi, ropaoctu 3a cBoi
Kpaif, cBoro PomuHy, mporuioe ¥ HacTosiliee MHOTOHAIMOHAIBHOTO Hapoaa Poccum, yBaxkeHHE K
rOCyJJapCTBEHHbIM CUMBOJIaM (rep0, ¢uiar, THMH);

- (opMupoBaHHE yBaKEHHS K PYCCKOMY S3BIKYy KaK TOCyIapCTBEHHOMY sI3bIKY Poccuiickoit
denepanuy, SBIAIOLIEMYCS OCHOBOM POCCHHMCKOM HMJIEHTMYHOCTH M TJaBHBIM  (aKkTOpOM
HAIIMOHAJILHOTO CaMOOIIPEICIICHUS;

- BOCNHTaHHE YBAXKEHMS K KYJIbTYpE, A3bIKaM, TPAAULUAM U 00bIYasiM HAPOJIOB, IPOKHUBAIOIIUX B
Poccuiickoit @enepanuu.

JInyHOCTHBIE pe3yJbTaThl B cdepe OTHOIIEHUH OOydarolmMXcsi K 3aKOHY, TOCyJapcTBy U K
TPaKJIaHCKOMY OOIIECTBY:

- TPaXJIAaHCTBEHHOCTH, IPAXKAAHCKAs MO3ULIMS AKTUBHOTO M OTBETCTBEHHOI'O YJIEHa POCCHICKOTO
o0IIecTBa, OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIC IpaBa M OOS3aHHOCTH, YBAKAIOMIETO 3aKOH M
MIPABOMOPSIIOK, OCO3HAHHO NPUHUMAIOLIETO TPAJAULMOHHBIE HAIlMOHAIbHBIE W OOIIeYeIOBeUECKUe
TYMaHHCTHYECKHE M IEMOKPATHYECKHE IIEHHOCTH, TOTOBOTO K YUaCTHIO B OOIIECTBEHHOH JKU3HHU;

- TNpU3HAHUE HEOTUYXKAAEMOCTH OCHOBHBIX IPaB W CBOOOJ YEIOBEKAa, KOTOpPbIE MPUHAAIEKAT
KaKJIOMY OT POXJEHHUS, TOTOBHOCTb K OCYIIIECTBICHHIO COOCTBEHHBIX MpaB U cB000 0e3 HapyIIeHUs
npaB U cBOOOJ JPyruX JHUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MpaBa U CBOOOJBI YEIOBEKA U
rpakJaHWHA COTJIACHO OOMIETIPU3HAHHBIM TIPUHIIMIIAM M HOPMaM MEXIyHapoJHOTO TpaBa M B
coorBercTBUM ¢ KoHctuTynueit Poccuiickoit @enepannu, npaBoBasi U MOJIUTHYECKAsi TPAMOTHOCTb;

- MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHON
MPAKTUKHU, OCHOBAaHHOE Ha JMAJIOre KyJbTyp, a TaKXKe Pa3MU4HbIX (JOpM OOIIECTBEHHOI'O CO3HAHMA,
OCO3HaHME CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

- WHTEpUOpHU3aIMs IIEHHOCTEH JEeMOKpaTMM M COLMAIBHOM COJMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMPOBAaHHUIO OTHOIIEHUH B IpyMIle WIN COLUATbHON OpraHU3aliy;

- TOTOBHOCTh OOYYaIOUIMXCS K KOHCTPYKTHBHOMY Yy4YacTHIO B TPUHSATHHM pPEUICHHUH,
3aTparuBalOIIMX MX IpaBa M MHTEPEChl, B TOM 4YMCIE€ B Ppa3IMuHbBIX (opMax oOOIIECTBEHHON
CaMOOpTaHU3aIlH, CaMOYTIpaBJIEHHs, OOIIECTBEHHO 3HAYUMOM JesITeIbHOCTH;




- TIPUBEPKEHHOCTh UACSIM MHTEpHAI[MOHAIN3MA, APY>KObI, paBEHCTBA, B3aMMOIIOMOIINA HAPOJIOB;
BOCIIUTAHHNE YBAXKUTEIHHOTO OTHOIICHHS K HAIMOHATHHOMY JTOCTOMHCTBY JIIOJICH, WX YyBCTBaM,
PENUTHO3HBIM YOEKACHUSIM;

- TOTOBHOCTh OOYYAIOIIUXCS TPOTUBOCTOSATH HJEOJIOTUM OSKCTPEMHU3MA, HAIMOHAIN3MA,
KceHo(hoOUr; KOpPYNILUU; TUCKPUMUHAIUH 110 COIIMAIbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIHOHATIHHBIM
MpU3HAKAM U JIPYTUM HETaTUBHBIM COITUAILHBIM SIBIICHUSIM.

JIn4uHOCTHBIE pe3ynbTaThl B cpepe OTHOIIECHUN 00yUaIOIUXCS C OKPYKAIOIIUMHU JHObMHU:

- HPaBCTBEHHOE CO3HAHUE U TOBEJCHUE HA OCHOBE YCBOEHHS OOIICUYEIOBEUECKUX IIEHHOCTEH,
TOJICPAHTHOT'O CO3HAHUS U MOBEJCHHS B MOJHUKYJIBTYPHOM MHpE, TOTOBHOCTU M CIHOCOOHOCTH BECTH
IUAJIOT C JPYTMMH JIFOJIbMH, JIOCTUTaTh B HEM B3aMMOIIOHMMAHHS, HAXOAWUTh OOINHWE [EeNu U
COTPYIHHUYATD JUISI UX JTOCTHKEHUS;

- NPUHATHE TYMaHUCTHYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE U JOOpOXKeIaTeIbHOE
OTHOIIICHHE K JPYrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

- CHOCOOHOCTH K COMEPEKUBAHUIO U (DOPMHUPOBAHHE TTO3UTHBHOTO OTHOIICHUS K JIFOJISIM, B TOM
YHCIIe K JTUI[aM C OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbsI M MHBAJIUaM; OepexHOe, OTBETCTBEHHOE
Y KOMIIETEHTHOE OTHOIIIEHUE K (PU3NYECKOMY U IICUXOJIOTHYECKOMY 3I0POBBIO IPYTHUX JIFOJICH, YMEHUE
OKa3bIBaTh MEPBYIO OMOIIIb;

- (¢opmMupoBaHUE BBIPAKCHHON B TIOBEJICHUN HPABCTBEHHOW MTO3UIIUH, B TOM YHUCJIE CIOCOOHOCTH
K CO3HATEeNIbHOMY BBIOOpY 100pa, HPABCTBEHHOTO CO3HAHHSA M MOBEACHHUS HAa OCHOBE YCBOGHUS
00IIeUeI0BEUECKUX [IEHHOCTEH U HPaBCTBEHHBIX UyBCTB (YECTH, JI0JITa, CIIPABEIITUBOCTH, MUJIOCEPTUS
U ApYyKeTro0us);

- pa3BUTHE KOMIICTCHIIMM COTPYAHUYECTBA CO CBEPCTHHKAMH, JETbMH MJIQJIIETO BO3pACTa,
B3pPOCJIBIMH B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIIE0BATEIbCKOM, IPOSKTHON U
JIPYTHX BUAAX JACSITCIHLHOCTH.

JIndHOCTHBIE pPE3yNbTaThl B c(epe OTHOIICHWH OOYYaromMXCS K OKPYXKAIoIIEMy MHPY, >KUBOU
MPUPO/JIE, XyJ0KECTBEHHOU KYJIbTYpE:

- MHpPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YpPOBHIO Pa3BUTHsS HAyKH, 3HAUMMOCTH
HayKHl, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BJIAJICHUE JIOCTOBEPHOU HMH(pOpMAIMEH O
MEPEeIOBBIX JOCTIXKEHUSX U OTKPBITUSX MUPOBOM M OTEUYECTBEHHOH HAayKH, 3aWHTEPECOBAHHOCTH B
Hay4HBIX 3HaHUSIX 00 YCTPOWCTBE MHpa U 00IECTBA;

- TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO0Opa30BaHUIO, HA MPOTSHKEHUU
BCEH KU3HH; CO3HATEIIbHOE OTHOIICHHE K HEMpPEephIBHOMY OOPA30BAHMIO KaK YCJIOBHMIO YCIIEUTHOM
npodeccnoHanbHOM U 0OIIECTBEHHOMN AEITeTbHOCTH;

- DKOJIOTHYECKas KyJbTypa, O€pekHOE OTHOIICHUSI K POJTHOM 3eMJjie, MPUPOJHBIM OOraTcTBam
Poccun u wMupa; MOHMMAaHHWE BIMSHHS COIMATBHO-DKOHOMHUYECKHX TMPOIECCOB HA COCTOSIHHE
MIPUPOJTHON M COIMATBHOM CPEJlbl, OTBETCTBEHHOCTh 32 COCTOSIHME MPHUPOJHBIX PECYPCOB; YMEHUS U
HABBIKM Pa3yMHOTO MPUPOJIONOIH30BAHMS, HETEPITUMOE OTHOIIIEHUE K IEHCTBUSM, TPUHOCSIIIM BPE.l
9KOJIOTUH; TPUOOPETEHNE OTBITA YKOJIOTO-HATIPABICHHON EATEIbHOCTH;

- ACTETHYECKOE OTHOIICHUS K MUPY, TOTOBHOCThH K 3CTETHYECKOMY 00yCTPOMCTBY COOCTBEHHOTO
ObITa.

JIM4HOCTHBIE PE3yNbTaThl B Cepe OTHOMICHUU OOYydaIoIUXCS K CEMbE M POIUTENSM, B TOM YHCIIe
MOJrOTOBKA K CEMEMHOM )KU3HH:

- OTBETCTBEHHOE OTHOIICHHE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O NMPUHATHUS LIEHHOCTEU
CEeMEHMHOM KU3HMU,

- TIOJIOKUTEIBHBIA 00pa3 CeMbH, POAUTEIHCTBA (OTIIOBCTBA M MATEPUHCTBA), UHTEPHOPHU3AIUS
TPaJULIMOHHBIX CEMENHBIX [IEHHOCTEM.

JIn4HOCTHBIE pe3yNbTaThl B cdepe OTHOIICHUs OO0ydarolmmxcs K TpyaAy, B cdepe ComHuaibHO-
SKOHOMUYECKUX OTHOIIECHUH:

- yBaXXeHHE KO BceM (opmMaM cOOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH,

- OCO3HaHHBIH BBIOOp Oyaymied mpodeccuu Kak MyTh W CIIOCOO peann3aluu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

- TOTOBHOCTH OOyHaroluxcs K TpyJ0Boi MpohecCHOHaIbHON AesITeNIbHOCTH KaK K BO3SMOYKHOCTHU
y4acTHs B PEUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATLHBIX MPOOIIEM;

- TOTPeOHOCTb TPYIOUTHCS, YBaKEHHUE K TPYAy M JIOAIM TPYJa, TPYIAOBBIM JTOCTHKEHUSM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIIIECHHUE K PAa3HBIM BHJIaM TPYIOBOM ACSITEILHOCTH;



- TOTOBHOCTh K CaMOOOCIY)KUBaHHIO, BKJIIOYas OOY4YCHHWE M BBIOJHEHHE JIOMAITHHX
00s13aHHOCTEH.
JIMgHOCTHBIE pe3yNbTaThl B cepe PU3NIECKOTO, ICUXO0JIOTUIECKOTO, COIIMATBHOTO H aKaJeMUIECKOTO
Onaromnonyuns 00yJaromuxcs:

- (usmueckoe, IMOLMOHATIBHO-TICUXOJIOTHYECKOE, COIMAIBHOE 0Jaromnoilyuyne o0ydyaromuxcs B
KHU3HH 00pa30BaTENbHOM OpraHM3alliy, OIIYIIEHHE IeTbMU O€30MacHOCTH M TICHXOJIOTMYECKOTrO
koMmdopTa, HHHOPMAITMOHHONW OE301TaCHOCTH.

MeTtanpeaMeTHBIE PE3YILTATH

PerynstuBHbIC yHUBEpCaTbHBIC yUeOHBIE NEHCTBUS
BbINyCKHUK HAYYUTCS:

- CaMOCTOSTEJIbHO ONpEeNeNsATh LETH, 33J1aBaTh MapaMeTpbl U KPUTEPHUH, 1O KOTOPHIM MOXKHO
ONPEIEINTh, UTO 1EJIb JOCTUTHYTA;

- OIICHMBATh BO3MOXKHBIC TIIOCJIECACTBUS JOCTHXKCHHS TOCTaBICHHOW II€JIM B JCSTEIHHOCTH,
COOCTBEHHOM KHU3HU U KU3HU OKPYKAIOIIUX JIFOJICH, OCHOBBIBASICH HA COOOPAKEHUSAX STUKU U MOPAJIH;

- CcTaBUTh W (OPMYJIUPOBaThH COOCTBEHHBIC 3aJa4yd B 00pa30oBaTECIbHON JEATECIHLHOCTH U
KU3HEHHBIX CUTYALMSIX;

- OIEHHUBATh PECYPCHI, B TOM UYHUCIIE BPEMS U IpYyrue HeMaTepHAIbHBIE PECYPChl, HEOOXOAMMBIE
JUTSL IOCTUKEHUS TOCTaBICHHOM LIETIH;

- BBIOMpATH MYTh JOCTHKCHUS IISJIU, INITAHUPOBATH PEIICHUE TIOCTABIICHHBIX 33124, OIITUMHU3HUPYS
MarepuaibHble U HEMAaTepUaIbHbIE 3aTPAThL;

- opraHu3oBbIBaTh J(M(PEKTUBHBIA TIOMCK PECYpCOB, HEOOXOMMMBIX IS JTOCTHKCHUS
MIOCTaBJICHHOM 111U,

- COIIOCTaBJIATH IIOJIYYEHHBIM pe3yJbTaT JAEATEIbHOCTH C IIOCTABJIEHHOW 3apaHee LEbIo..
[To3naBaTenbHbIE YHUBEPCAbHBIE YUeOHBIC JCHCTBUS
BhinycKHUK HAy4YUTCSH:

- HUCKaTh M HAaxOJIuTh OOOOIIEHHBIE CIOCOOBI PEIIeHUs 3a/ady, B TOM YHUCIE, OCYIIECTBISATh
pa3BepHYTHIN HH(POPMAIIMOHHBIN TTOUCK M CTABUTh Ha €r0 OCHOBE HOBBIE (y4eOHBIE U TO3HABATEIHHBIC)
3a/1a4u;

- KPUTHUYECKH OLICHWBATh U MHTEPIPETUPOBATH HH(OPMAIIUIO C Pa3HBIX MO3UIINH, paco3HaBaTh
1 (UKCUPOBATh MMPOTUBOPEYUS B MHPOPMAITMOHHBIX UCTOYHUKAX;

- HCNOJNb30BaThb pPA3IMYHbIE MOJEJIbHO-CXEMaTHYECKHE CpeACTBA Ui  IPEICTaBJICHUS
CYIIIECTBEHHBIX CBS3€M M OTHOIICHMIA, a TaKXKe MPOTHBOPEYUI, BBIIBIECHHBIX B HH(POPMAIIMOHHBIX
HMCTOYHHKAX;

- HaxoJWUTh WM MPUBOJIUTH KPUTUYECKHE APTYMEHTHl B OTHOIIEHUH JACHCTBUN U CYXKICHUU
JPYTOro; CIIOKOWHO U Pa3yMHO OTHOCHTHCSI K KPUTUUYECKUM 3aMEUaHUSIM B OTHOIIIEHUU COOCTBEHHOTO
CYKICHHsI, pacCCMAaTPUBATh UX KaK PECYpC COOCTBEHHOT'O Pa3BUTHS;

- BBIXOJUTh 32 paMKH YYEOHOro TpeAMETa W OCYIICCTBIISITH II€JICHANIPABICHHBIN ITOWCK
BO3MOKHOCTEH ISl IUPOKOTO NMEPEHOCa CPECTB U CIIOCOOO0B JAeHCTBUS;

- BBICTpaWBaTh WHIWBHAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAas OTPAHUYCHHS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUUYCHUS;

- MEHATH M YJIeP)KUBATh Pa3HbIC MO3UIIMU B TIO3HABATEILHOMN JEATEIHHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCATbHBIC YUEOHbBIE TeHCTBUS
BbInyCKHUK Hay4YuTCH:

- OCYIUECTBJSITh JIE€JIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (Kak
BHYTpHU 00pa3zoBaTeIbHON OpraHU3aluy, TaK U 3a ee MpejaeaamMu), noadupaTh NapTHEPOB AJIS JEJI0BOM
KOMMYHHKAIIUU HCXOJs W3 COOOpakeHUW pe3ylIbTaTUBHOCTH B3aUMOJICHCTBHUS, a HE JMYHBIX
CHMIIaTHI;

- TPH OCYIIECTBICHUU TPYMIIOBON PabOTHI OBITH KaK PYKOBOJHUTENEM, TaK U YWICHOM KOMaH/bI B
pa3HbIX possX (TeHeparop uaei, KpUTUK, UCIIOTHUTENb, BRICTYAIOINMA, SKCIIEPT U T.1.);

- KOODAWHHPOBATH U BBINOIHATHE pabOTy B YCIOBUSAX pPEATbHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- pa3BEepHYTO, JIOTMYHO U TOYHO M3JIararb CBOIO TOUYKY 3PEHHUS C MCIOJIb30BAHUEM aJICKBATHBIX
(YCTHBIX M IUCbMEHHBIX) SI3bIKOBBIX CPE/CTB;



- pacmo3HaBaTh KOH(JIMKTOTCHHBIC CUTYaIlMH W MPEAOTBpaniaTh KOHMIUKTHI 10 UX aKTHBHOMN
(1)3.3131, BbICTpaI/IBaTL ,[[GJIOByIO n O6paSOBaTeHLHYIO KOMMYHI/IKaI_II/IIO, I/I36GF8.H JINYHOCTHBIX OLICHOYHBIX
CYXICHUU.

IIpeaMeTHBbIE PE3YIbTATHI

BrinmyckHuK Ha 6a30BOM YPOBHE HAyUUTCS:
DJeMEeHTHI TEOPUH MHOXKECTB U MAaTeMaTUYECKOM JIOTUKH

OmnepupoBarb Ha 0a30BOM YpOBHE MOHSATHSIMHU: KOHEYHOE MHOXKECTBO, DJIEMEHT MHOXXECTBA,
IIOJIMHOXECTBO, IlepeceueHue U O0BbEIMHEHHE MHOXECTB, UYHCIIOBBIE MHOXKECTBA HAa KOOPAMHATHOM
IIPSIMOM, OTPE30K, NHTEPBAJ,;

OIIepUpOBATH Ha 0A30BOM YpOBHE MOHSATUSMU: YTBEPXKJIECHUE, OTPUIIAHUE YTBEPXKIECHUS, HCTUHHBIE U
JIOXKHBIE YTBEPKIACHUS, IPUUNHA, CIICACTBUE, YACTHBIN CIIydail 00IIEro yTBepKICHHs, KOHTPIPUMED;
HaXOJUTh NepeceYeHUue U 00bEANHEHUE ABYX MHOXECTB, IIPEICTABICHHBIX I'pa)ueCcKd HA YUCIOBOH
HIPSIMOM;

CTPOMTb HA YMCIOBOW NPAMON IOJMHOYKECTBO YHMCIOBOIO MHOXXECTBA, 3aJaHHOE IPOCTEHIINMU
YCIIOBUSAMU;

pacrio3HaBaTh JIO)KHbIE YTBEP)KICHMS, OIIMOKM B PACCYKICHUAX, B TOM YMCJIE C MCIIOJb30BAaHHEM
KOHTPIIPUMEPOB.

B HOBCGI[H@BHOﬁ JKU3HHU U IPpU U3YUYCHUU OPYTUX MPEAMCTOB!

WCIOJIb30BATh YHCIIOBBIC MHOXKECTBA Ha KOOPMHATHOM MPSMOM JJTsl OMUCAHUSI PEATBHBIX MTPOIIECCOB U
SIBJICHHI;

MIPOBOIMTH JIOTHYECKUE PACCYXKICHHS B CUTYAIHSIX TTOBCETHEBHOM KU3HH
Yucsa v BbIPaKeHU s
OmnepupoBath Ha 6a30BOM YPOBHE MOHATHAMU: II€JI0€ YUCIIO, AETUMOCTh YHCEeN, 0OBIKHOBEHHAs! P00k,
JecsITHUHas Ipo0b, pallMOHAIBHOE YUCIIO, TPUOIIKEHHOE 3HAYCHHE YHCTIa, YacTh, OIS, OTHOILIEHHE,
MIPOILICHT, MOBBINICHUE ¥ MIOHWKCHHE Ha 33JaHHOE YMCIIO TIPOIEHTOB, MACIITA0;
OTepUpOBaTH Ha 0A30BOM ypOBHE MOHATHUAMU: Jorapum 4YuciIa, TPUTOHOMETPUUYECKAsT OKPYKHOCTb,
rpajgycHas Mepa yriia, BeIMYMHA yTia, 3aJaHHOTO0 TOYKOH Ha TPUTOHOMETPUYECKOW OKPYKHOCTH,
CHUHYC, KOCHHYC, TAHT€HC U KOTAHT€HC yTJIOB, UMEIOIINX MTPOU3BOJIBHYIO BETUUHHY;
BBITIONTHSATE apu(PMETHICCKUE ISHCTBUS C CIBIMHA U PAIIMOHATBHBIMU YHCIIAMH;
BBITIONTHATH HECTIOKHBIE TTPE0Opa30BaHMUsl YHCIOBBIX BBIPAXKEHUH, COIEPIKALUX CTEMEHH YHCel, Tu00
KOPHH M3 YUCEII, JIMOO JTIorapu(MBbl THCET;
CpaBHMBATh pallOHATIBHBIE YHCIa MEXKIY COOOI;
OIICHWBATh M CPaBHUBATh C PAIMOHATHHBIMH YHCIAMH 3HAYCHUS IENBIX CTCTICHEW 4YHcesl, KOpHeH
HATypalbHON CTETIEHU U3 YHCE, TOTapHU(MOB YUCEI B IPOCTHIX CIydasix;
M300pakaTh TOYKAMH HA YUCIIOBOM MPSMOM TEJIbIe M palliOHAIbHBIC YHCIIa,;
M300pakaTh TOYKAMU Ha YUCIIOBOHM MPSMOMH IIeNble CTENEHU YHCeN, KOPHU HATYpaJbHON CTETEeHU U3
qHCelI, JIOTapU(PMBI YHCEIT B TIPOCTHIX CIydasXx;
BBITIONTHATH HECIIOKHBIE MTPE00Pa30BaHUS LIETBIX U JPOOHO-PAIIMOHAIBHBIX OYKBEHHBIX BBIPAKEHUN;
BBIp@XKaTh B MPOCTEUIITNX CITyYasX U3 PaBEHCTBA OJHY NIEPEMEHHYIO Yepe3 APYyTHeE;
BBIYUCTIATh B MPOCTHIX CIy4yasX 3HAYEHUS YUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISS
HEOOXOMMBIE IMOJICTAHOBKH U MPE0oOPa30OBaAHNS;
- u300paxkaTh CXeMAaTUYECKHU YTOJI, BEIMYMHA KOTOPOTO BRIPAKEHA B TPajycax;
- OIICHMBATh 3HAaKH CHHYCa, KOCHHYyCA, TAHTE€HCA, KOTAaHT€HCAa KOHKPETHBIX YIIIOB. B moBceaHeBHOU
YKU3HU U TIPU U3YYCHUU JIPYTUX YICOHBIX TPEIMETOB:
- BBINOJHSTH BBIYUCICHUS MPU PEIICHUH 33/1a4 MPAKTHUECKOTO XapaKTepa;
BBITIOJTHATE MPAKTHYECKUE PACUYCTHI C HCITOJIb30BAHUEM ITPH HEOOXOMMOCTH CITPABOYHBIX MaTEPHAIIOB
Y BBIUUCIIUTEIHHBIX YCTPOUCTB;
COOTHOCHUTH peajibHbI€ BETMUNHBI, XapaKTEPUCTUKH 0OBbEKTOB OKPYKAIOIIETO MUPa C UX KOHKPETHBIMU
YHCIIOBBIMU 3HAYCHUSIMU;
MCIOJIb30BaTh METO/IbI OKPYTJICHHUS, TPUOIMKEHUS M IPUKUIKU ITPU PEIICHUH IPAKTUUECKUX 3a7a4
MMOBCEIHEBHOMN JKU3HU;
YpaBHeHHsI M HEPABEHCTBA
- Pemats nuHeliHbIe ypaBHEHUS U HEPABEHCTBA, KBAJPAaTHHIC YPABHECHNUS,
- pemarts jJorapudmuueckue ypasuerus Buaa 10ga (bX + ¢) = d u mpocTeiinie HepaBeHCTBa BUIA



logaX<d;

- pelarh NoKa3aTelbHbIE YpaBHEHUS, BUAA & d (rme d MOXHO TIPEICTaBUTH B BUJE CTEIICHU C
OCHOBAaHHEM a) U MpocTeine HepaBeHcTBa Buaa a'<d (rae d MOXHO MPEICTaBUTh B BUIE CTEIICHH C
OCHOBaHHUEM a);.

HPUBOAUTH HECKOJIBKO NPHUMEPOB KOPHEW MPOCTEHIIEro TPUrOHOMETPUYECKOTO YpaBHEHH s BUa: SiNX
=4, Cos X = a, tgx = a, CtgX = a, r1e a - TabJIMYHOe 3HAYECHUE COOTBETCTBYIOLIEH TPUTOHOMETPUIECCKON
byHKIIM.

B noBceaHeBHOM KU3HU U IIPU U3YUEHUH IPYTUX IIPEIMETOB:

COCTaBJIATh U PEIIATh YPABHEHUS U CUCTEMBI YPAaBHEHU IIPU PELICHUH HECJIOKHBIX IPAKTUYECKUX
3a1a4

DOYyHKIUA

OmnepupoBatb Ha 6a30BOM YPOBHE MOHATHAMU: 3aBUCUMOCTb BETMYMH, (DYHKIIHSI, apTYMEHT 1 3HaUCHUE
¢GyHKIMH, 00JacTh OINpPENEeIEHUs] U MHOXECTBO 3HAYEHUH (YHKLUUH, rpaduK 3aBUCUMOCTH, Ipapuk
¢byHKIMH, HYyTU QYHKIHH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, BO3PACTAHNE HA YHCIOBOM MPOMEXYTKE,
yObIBaHHE Ha YMCIIOBOM NPOMEXKYTKE, HauOoJiblllee U HauMEHbIIee 3HaUeHHe (PYHKLUU Ha YUCIOBOM
IIPOMEXKYTKE, Iepuoanueckas GpyHKIMs, NEPUOL;

onepupoBaTh Ha 6a30BOM YPOBHE MOHATHSAMMU: IpsMas U oOpaTHas MPONOPLHMOHAIBHOCTh JIMHEHHas,
KBaJ[paTU4HAas, Jorapu(pMuIecKas 1 rmokazaresbHas QyHKIUH, TPUTOHOMETPpUYECKHE (DyHKIIHH;
pacrio3HaBaTh TrpadUKU 3JIEMEHTApHbIX (QyHKIUI: npsMod M oOpaTHOW NPONOPLUOHATIBHOCTH,
JMHEWHOW, KBAJPATHUYHOH, JOTapu(MHUECKOW H TOKa3aTeIbHON (YHKIHHA, TPUTOHOMETPHYECKUX
byHKIUi;

COOTHOCHTh TpadUKH dJIEMEHTApHBIX (QYHKIMK: MpsSIMOH W 0OpaTHOW MPOMOPIHMOHAIBHOCTH,
JUHEWHOM, KBaJpaTUYHOM, JOrapugMHUUecKod M IOKa3aTelabHON (YHKIMHA, TPUTOHOMETPHUECKUX
¢byHKuMi ¢ popMynamMu, KOTOPHIMU OHH 33IaHbI;

- HaxoAMTb IO rpaduKy NpUOIMKEHHO 3HAYCHUS (PYHKIMU B 33JJaHHBIX TOYKAX;

omnpeAesnsaTh Mo rpaduky CBONCTBA (QYHKIUHU (HYJIH, IPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKU
MOHOTOHHOCTH, HaOOJIbIINE M HAUMEHbIIINE 3HAaYECHUS U T.I1.);

CTPOUTH ACKU3 rpaduka GyHKIUH, YIOBIECTBOPSIONIEH PUBEICHHOMY Ha00Opy yCI0BUll (IPOMEXKYTKH
BO3pacTaHus / yObIBaHUS, 3HaUeHUE (DYHKIMHU B 33/laHHON TOYKE, TOUKU 3KCTPEMYMOB U T.1.).

B noBceaHeBHOM KU3HU U NIPU U3yUYEHUH JIPYTUX MIPEIMETOB!

OINpeNeNIATh MO0 TpauKkaM CBONHCTBA pealbHBIX IPOLECCOB U 3aBUCHMOCTEH (HauOoJbIIUE U
HauMEHbBIINE 3HAYEHUS], IPOMEKYTKH BO3pACTaHUS U yObIBaHMS, IPOMEXYTKH 3HAKOIMOCTOSHCTBA U
T.IL.);

HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU IIPaKTUYECKON CUTyaLuu
DJIeMEHTBI MaTeMAaTHYeCKOr0 aHAIN3a

OnepupoBarh Ha 0a30BOM YPOBHE MOHATUSMU: NPOU3BOAHAS (YHKIUM B TOYKE, KacaTeslbHas K
rpaduky QyHKIMH, Tpou3BOIHAS (QYHKINH;

OTIpe/IeNIATh 3HAYeHHE MPOM3BOJHONW (YHKIUU B TOUKE MO M300paKeHHIO KacaTelbHOW K rpaduky,
IIPOBEACHHON B 3TOM TOUKE;

pelIaTh HECJIOKHbIE 3a7jaul Ha IPUMEHEHUE CBA3U MEX1y POMEXYTKaMH MOHOTOHHOCTH U TOUYKAMH
KCTpeMyMa (QYHKIMH, C OJHOH CTOPOHBI, W MPOMEKYTKAMH 3HAKOIOCTOSHCTBA M HYJISIMHU
MIPOU3BOIHOM 3TOM (PYHKUMH - C IPYTOM.

bxc—

B moBcegHeBHOI XKU3HU U IIpU U3y4YCHUU APYTUX NPCIAMCETOB:

MOJIb3YSCh Ipadukamu, CpaBHUBATh CKOPOCTH BO3pacTaHMsl (POCTa, MOBBIIICHUS, YBEIUYSHHS U T.II.)
WJIM CKOPOCTHU yObIBaHUS (MAACHHUSI, CHUKCHHSI, yMEHBIIIEHHUS U T.I1.) BEIMYMH B PEAIbHBIX MPOIIECcax;
COOTHOCHUTDH rpa(bmcn PCAIBHBIX MPOUECCOB U 3aBUCHUMOCTEN C UX OIITMCaHUSIMH, BKIIFOYAOIITNMH
XapaKTePUCTHKU CKOPOCTU U3MEHEHHUs (OBICTPBIN POCT, TUIABHOE TIOHWKEHHE U T.11.);

HUCITIOJB30BATH rpa(bm(n PEAIBHBIX MPOUECCOB JJIA PCHICHUA HECIIOXHBIX MPUKIAJHBIX 3a71a4, B TOM
YHCIIe ONpeaensis o rpaduKy CKOpoCTh XOa mpoiiecca

CraTucTHKa U TeOpHUs BEPOSAATHOCTEN, JIOTMKA 1 KOMOMHATOPUKA

OHepI/IpOBaTI: Ha 6330BOM YPOBHC OCHOBHBIMH OIMUCATCIBHBIMH XAPAKTCPUCTUKAMU YHCIIOBOI'O
Habopa: cpeaHee apudmeTudecKoe, MeInana, HanOoIbIIee U HAUMEHbBIIICE 3HAUCHUS;

OIepUpOBaTH Ha 0A30BOM YpOBHE MOHATUSMHU: YACTOTA U BEPOSITHOCTb COOBITHUS, CIy4YalHbIH BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU;

- BBIUHCIATH BEPOSTHOCTH COOBITUN HA OCHOBE MOJICUETA YHCIIa UCXOI0B. B MOBCETHEBHOM KHU3HU U
MIPU U3YUYEHUH JIPYTUX MPEIMETOB:



- OLIGHHBATh M CPaBHUBATh B MPOCTHIX CIy4yasX BEPOATHOCTH COOBITHH B peanbHON JKU3HH; YUTAT,
COMOCTAaBIIATh, CpPAaBHUBATh, HMHTEPIPETUPOBATL B TMPOCTHIX CIy4asX pealbHbIe JaHHBIE,
MIpe/ICTaBJIeHHbIE B BUE Ta0NIUII, AUarpaMM, rpa)uKoB

TekcToBBIE 312491

Penrate HecI0KHBIE TEKCTOBBIC 3a/1a41 Pa3HBIX THIIOB;

aHAJM3UPOBATh YCIIOBHE 3aJaud, MPU HEOOXOTUMOCTH CTPOUTH JUIA €€ PEHICHUS MaTeMaTHYECKYIO
MO/IEIIb;

MIOHMMATh U UCIOJIB30BATh ISl PELICHUS 33a4i MHPOPMALIUIO, TIPEICTABICHHYIO B BUIE TEKCTOBOH M
CHMBOJIBHOM 3aIiCH, CXeM, TaOJIHII, TUarpamMmm, TpagKoB, PUCYHKOB;

JIeCTBOBATH MO AIITOPUTMY, COJCPKALIEMYCS B YCIIOBUH 3a]1a4H;

WCTIOJIb30BATh JIOTHYECKUE PACCYKICHHS TP PEIICHUH 3a]auy;

paboTath ¢ M30BITOYHBIMH YCIOBHSIMH, BbIOWpas U3 Bcel MH(OpMaINH, JaHHbIE, HEOOXOAUMBIE IS
peIIeHsI 3a]1a4H;

OCYIIECTBIISITh HECIOXKHBIN TmepeOop BO3MOXKHBIX pPELICHWH, BBIOMpas M3 HHUX ONTHMAJIbHOE II0
KpUTEPUSIM, CHOPMYITMPOBAHHBIM B YCIOBHUHU;

aHAJM3UPOBATh U MHTEPIPETHUPOBATH TOJTYYCHHBIC PEIICHHUS B KOHTEKCTE yCJIOBHS 3aJauu, BEIOMPATh
pelleHw s, He TPOTUBOPEUAIINE KOHTEKCTY;

pemaTh 3a/1a4d Ha pacyeT CTOMMOCTH TTOKYTIOK, YCIIYT, TIO€3/10K U T.I1.;

pelaTh HECIOXKHBIC 33/1a4H, CBA3aHHBIC C JIOJICBBIM YYaCTHEM BO BJIAJICHHU (PUPMOU, MPEIIPUATHEM,
HE/IBIYKUMOCTBIO;

pelaTh 3aaud Ha MPOCThIE MPOLEHTHI (CUCTEMBI CKHJIOK, KOMHUCCHU) M Ha BBIYMCIICHUE CIIOMXHBIX
MIPOIICHTOB B Pa3IMYHBIX CXeMaX BKJIA/IOB, KPEAUTOB M UTIOTEK;

pemaTh MpakKTHUYECKHUE 3a7auu, TPeOYIOIHE UCTIONb30BaHUsI OTPUIIATESIBHBIX YHCEN: Ha ONpEICICHHIE
TeMIIepaTypbl, Ha ONpeAeTICHIE TIOJI0KEHUS Ha BPEMEHHON OCH ([0 HAIIeH 3pBI U MOCIIE), Ha ABIKEHHE
JICHEeXKHBIX CPENCTB (MPUXO0J/Pacxo/), Ha OoNpeAeNeHUue TIyOuHBI/BBICOTHI U T.I1.;

MCTIOJIB30BATh MOHITHE MacIuTada Jisi HaXOKICHUS PACCTOSHHIA M JUTHH Ha KapTax, INIaHaX MECTHOCTH,
IUTaHAX MOMEIICHUH, BBIKPOMKaX, IpU paboTe Ha KOMITBIOTEPE U T.I1.

B noBceHEeBHOM KWU3HU U IPU U3YUYEHUU APYTUX IPEAMETOB:

pelaTh HECIOXKHbBIE PAKTUYECKUE 3a]]a4l, BO3HUKAIOIINE B CUTYalUsX TOBCEIHEBHOM )KU3HU
I'eomerpus
OmnepupoBarb Ha 0a30BOM YpOBHE IOHATUSAMH: TOYKa, HpsAMas, IUIOCKOCTh B IPOCTPAHCTBE,
NapajuiebHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH;
pacrio3HaBaTb OCHOBHBIE€ BHJbl MHOIOIPAaHHUKOB  (IpHU3Ma, NHpaMHUAd, MPSIMOYTOJIbHBIN
napajuiesenumnen, Kyo);
n300pakaTh U3ydaeMble GUTYpPBI OT PYKU U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
Jenath (BBIHOCHBIE) MJIOCKHE YEPTEXHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTyp: BUJ CBEPXY, COOKY,
CHU3Y;
U3BJIEKaTh HHQOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (GUrypax, MpPE/ICTaBICHHYIO Ha
yepTexxax U pUCyHKax;
MpUMEHSTh TeopeMy [Iudaropa npu BEIYUCICHUH 3JIEMEHTOB CTEPEOMETPUUECKUX DUTYD;
HaXOJUTh 00BEMBI U TIOLIA/IM TOBEPXHOCTEN MPOCTEHIINX MHOTOIPAaHHUKOB C IPUMEHEHUEM (HOpMYIT;
- pacrno3HaBaTh OCHOBHBIE BU/bI TN BpalleHUsl (KOHYC, HIWIMHIP, cepa U map); HaX0JUTh 00BEMbI
U TUIOIIA/I TIOBEPXHOCTEHN MPOCTEUIINX MHOTOTPAaHHUKOB U TEJ BPALECHUS C

npuMeHenneM Gopmyii. B moBceHeBHOM )KU3HU U TPU U3YUYEHHUH IPYTHX MPEIMETOB:
COOTHOCHUTB a0CTPaKTHBIE T€OMETPUUYECKIE OHATHS U (DaKThI C peaIbHbIMU KU3HEHHBIMH 00bEKTaMH U
CUTYaLUsIMU;
MCMOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UTyp IJs pelleHHs] TUIOBBIX 3a7ay
MIPaKTUYECKOTO COJIEP KAHMUS;
COOTHOCHTB TUIOIIAIM TOBEPXHOCTEH TeJ 0OIMHAKOBOM (POPMBI pa3IMYHOTO pa3zMepa;
COOTHOCHUTb 00BEMBI COCYI0B OJJMHAKOBOM (DOPMBI Pa3IMYHOTO pa3mepa;
OLIEHUBATh (OPMY MPABUIBHOIO MHOTOTPAaHHHKA TIOCJIE CIWJIOB, CPEe30B M T.I. (ONpEeAemnsTh
KOJINYECTBO BEPILUH, pedep U rpaHel NOIyYEHHbIX MHOTOTPAHHUKOB)

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

- OnepupoBarh Ha 6a30BOM ypOBHE MOHITHEM JAEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE; HAXOIUTH
KOOPAMHATHI BEPUIMH Ky0Oa U MPsIMOYTOJILHOTO HapaljieNenuea



HcTopust MaTeMaTHKHU

OnuceIBaTh OTAENIbHBIC BBIIAIOMIMECS PE3YJbTaThl, MOTYYEHHBIE B XOAE Pa3BUTUS MAaTEMAaTUKU KakK
HayKHU;

3HaTh NMPUMEPHl MATEMATUUYECKUX OTKPHITUH M UX aBTOPOB B CBSI3U C OTECUECTBEHHOW M BCEMHUPHOM
HUCTOPHUEH;

IIOHUMATh pOJH: MAaTCMATHUKU B paSBI/ITI/II/I POCCI/II/I
Metoabl MATEMATHKH

[IpuMeHsITh U3BECTHBIE METOBI IPU PEILICHUU CTAaHIAPTHBIX MaTEMaTUUECKUX 3a/1ay;

3aMeyaTh U XapaKTepu30BaTh MaTeMAaTUYECKHE 3aKOHOMEPHOCTH B OKPY KaloIIei eHCTBUTEIbHOCTH;
IIPUBOJUTH IPUMEPBI MATEMATHUECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, B TOM UUCIIE XapAKTEPU3YIOLIUX
KpacoTy M COBEPILEHCTBO OKPY>KAIOIIET0 MUpa U MPOU3BEICHUI HCKYCCTBA

BorinyckHUK Ha 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUYHTHCH:

DJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

OrnepupoBaTh MOHATUSMU: KOHEYHOE MHOXKECTBO, JIEMEHT MHOKECTBA, TIOJIMHOXKECTBO, IIEPECCUCHUE
1 00bEIMHEHHE MHOXKECTB, YUCIOBBIC MHOXKECTBA HAa KOOPJMHATHON MPSIMOM, OTPE30K, MHTEPBAJI,
MOJIyMHTEPBaJ, MPOMEKYTOK C BBIKOJIOTOW TOYKOW, TpaduvecKoe MPEICTaBICHHE MHOXKECTB Ha
KOOPJMHATHOM MJIOCKOCTH;

OTIEPUPOBATH  MOHSATUSIMU: YTBEP)KJICHHE, OTPHUI[AHUE YTBEPXKIEHUS, WMCTUHHBICE U JIOXKHbBIC
YTBEPKACHUS, MPUINHA, CJICJACTBHUE, YACTHBIN CITyuyail 001ero OneprupoBaTh MOHATUSMU: YTBEPKICHUE,
OTPHUIIAHUE YTBEPIKICHUS, UCTUHHBIC U JIOXKHBIC YTBEPIKACHHS, TPUUMUHA, CIIEACTBUE, YACTHBIN CiTydail
00I1Iero yTBEpKICHHS, KOHTPIPUMED;

MIPOBEPSITH MPUHAIICKHOCTD SJIEMEHTA MHOYKECTBY;

HaxOJIUTh IMepecedeHrue U 0O0bETUHEHHE MHOXKECTB, B TOM YHCIIC IMPEJACTaBICHHBIX I'paUYecKu Ha
YUCJIOBOM MPSIMOM M HA KOOPJAMHATHOM IUIOCKOCTH

- TPOBOAWTH JOKa3aTeNbHBIE PACCYXKIACHHsS Jii OOOCHOBAaHUS HCTUHHOCTH YTBepkIaeHWil. B
MMOBCETHEBHOM KU3HH U MIPU U3YUCHUH JPYTUX TIPEIMETOB:

WCIIO0JIb30BaTh YMCJIOBbIE MHOYKECTBA Ha KOOPAMHATHOW MPSIMOM M HA KOOPJAWHATHOM IUIOCKOCTH ISt
OTHMCAaHUs PEATbHBIX MPOIIECCOB U SIBJICHUM;

MIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKACHUS B CUTYALMSIX TOBCEAHEBHOM KU3HU, MIPU PEUICHUU 3aa4 U3
JIPYTUX MPETIMETOB

Yucia 1 BbIpaKeHUs

CB0OOOMHO ONEpHPOBATH IMOHATHUSMHU: IEJIOE YHCIO, AEIUMOCTh YHCeN, OOBIKHOBEHHAs IpoOb,
AecsATHYHAasE Jpo0b, pallHOHATBHOE YHCIIO0, TPUOMIKEHHOE 3HAYEHHE YKCTIa, YacTh, 10Js, OTHOIICHHE,
MPOIICHT, TIOBBIIICHUE U MOHMKEHUE HA 33J]AHHOE YUCIIO TIPOLIEHTOB, MAacIITa0;

NPUBOIUTH TIPUMEPHI YKCEI C 3aJaHHBIMU CBOMCTBAMH JICITHMMOCTH;

ONEpUpPOBATh MOHATUSAMHU: Jorapudm uuciaa, TPUTOHOMETPUYECKAss OKPYKHOCTb, paguaHHas |
rpagycHas Mepa yrja, BeJIMYHHA yIa, 33JaHHOTO TOYKOH Ha TPUTOHOMETPUYECKOH OKPYIKHOCTH,
CHUHYC, KOCUHYC, TAHI'CHC 1 KOTAHI'CHC YIJIOB, MMCIOUIUX IMTPONU3BOJIbHYIO BEJIMUNHY, YHUCJIAa € U II;
BBITIOJHATE apu(METHUYECKUe JEHCTBUS, COYeTass YCTHhIC W MUCHMEHHBIC NMPHEMBbI, PUMEHSS TpU
HEOOXOIMMOCTH BBIYHCIUTEIHHBIC YCTPONCTBA;

HAXOJWTh 3HAYCHMS KOPHS HATypalbHOM CTENeHH, CTENEeHHW C paIlMOHAJIBHBIM IIOKa3aTeseM,
norapudma, UCMOJIb3ys IPU HEOOXOIMMOCTH BHIYHUCIUTENbHBIE YCTPOICTBA,

MI0JIb30BAThCS OLEHKOM U MPUKHUIKOW TP MPAKTUUECKUX pacyerax;

MPOBOAUTHh IO HW3BECTHBIM (OpMysaM M TpaBujiaM NpeoOpa3oBaHusi OYKBEHHBIX BBIPAXKEHU,
BKJIFOUAIOIIUX CTENICHU, KOPHH, JOrapu(Mbl 1 TPUTOHOMETpHUYECKUE (PyHKIINY;

HaxXoauTh 3HAYCHHUS YUCIIOBBIX U 6YKBGHHBIX BBIpa)KeHI/II\/’I, OCYIICCTBIIAA HeO6XO)II/IMI)Ie II0JACTaHOBKHU U
npeoOpa3oBaHus;

N300paXkaTh CXEMAaTHYECKU YTOJ, BEIMYMHA KOTOPOT'0 BBIpaXKEHA B rpajlycax MM paJrdaHax;
UCIIOJIb30BATh NP PEIICHUH 3a]1a4 TaOJIMYHbIC 3HAUEHUS] TPUTOHOMETPHUUECKUX (DYHKIIMNA YTIIOB;

- BBINOJNHATH IIEPEBOJ BEIMYMHBI yIVIa W3 DPaAMAaHHOW Mepbl B TpaayCHylO UM oOpaTHo. B
MOBCETHEBHOM JKU3HU U NIPU U3YUEHHUH JPYTUX yUYEOHBIX MPEAMETOB:

BBINIOJTHSATD ACHCTBHS C YUCIOBBIMHU JAHHBIMH ITPU PEIICHUH 33/1a4 IPAKTUYECKOTO XapaKkTepa H 3a/1a4
U3 PpazIMuYHBIX O0O0NacTel 3HaHWM, HCIONB3YyS MPU HEOOXOJUMOCTH CIIPAaBOYHBIE MaTepHallbl U
BBIYHCITUTEIILHBIC YCTPOICTBA;



OLICHMBATh, CPAaBHMUBATHh M HCIIOJb30BaTh IPU PEIICHUU INPAKTUYCCKUX 3a7ad YHCIOBBIE 3HAYCHUS
peabHBIX BEIMYUH, KOHKPETHBIC YHCIOBBIE XapaKTEPUCTUKH OOBEKTOB OKPY>KAIOLIET0 MUpPa
YpaBHeHNsI M HEPABEHCTBA

Pemrate panmoHaibHble, OKa3aTeNIbHbIE U JJorapu(pMUUECKUE YPaBHEHUS U HEPAaBEHCTBA, MPOCTEHINNe
UPPAaLMOHAIIBHBIE U TPUTOHOMETPUYECKUE YPABHEHH S, HEPABEHCTBA U UX CUCTEMBI,

HCIIOJIB30BAaTh METObI PEIICHNUS YPAaBHEHUI: IIPUBEACHUE K BUJy «IIPOM3BEICHUE PAaBHO HYJIIO» WU
«4aCTHOE PaBHO HYJIIO», 3aMEHA IIEPEMEHHBIX;

HCIIOJIB30BaTh METOJ, UHTEPBAJIOB Il PELICHUSI HEPABEHCTB;

UCIOJIb30BaTh TpapUuecKuil MeTo 1 ISl TPUOIMKEHHOTO peIlIeHHs] ypaBHEHHI U HEPaBEHCTB;
n300pakaTh Ha  TPUTOHOMETPUYECKOH  OKPYKHOCTM  MHOXECTBO  PELICHHHA  MPOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHUHN U HEPABEHCTB;

BBINOJIHATH OTOOP KOPHEH ypaBHEHUI HITH PEIICHUI HEPAaBEHCTB B COOTBETCTBHUH C IOTIOHUTEILHBIMU
YCIIOBUSIMU Y OTPAaHUYCHUSIMH.

B noBcenHeBHOI KU3HU U IPU U3YUEHHUH JPYTUX YUCOHBIX IPEAMETOB:

COCTaBJIATh M peIlaTh YpaBHEHUS, CUCTEMbl YPaBHEHHI W HEPABEHCTBA MPU PELICHUH 33]ad JPYyTux
Y4eOHBIX IPEMETOB;

UCIIOJIb30BATh ypPaBHEHHMsS M HEPAaBEHCTBA JJII TOCTPOCHHUS M HCCIICAOBAHUS MPOCTEHITMX
MaTeMaTHYECKUX MOJIEJICH PeabHbIX CUTYallui WU MPUKJIaTHBIX 3a1a4;

- YMEThb HWHTEPIPETUPOBATH MOJYYEHHBIH INPH PEIICHUU ypPaBHEHHs, HEPABCHCTBA WM CHCTEMBI
pe3yabTaT, OIEHWBATh €ro MpaBAONOJ00MEe B KOHTEKCTE 3aJaHHON pEaNbHOW CHTyallud WA
NPUKJIaTHOM 3a1a9u

DYyHKIUH

OnepupoBaTh NOHATUSAMU: 3aBUCUMOCTb BEIMYMH, QYHKIMS, apIyMEHT U 3HaueHue QyHKIMH, 001acTh
OTIpeNIeNIeHUs U MHOXECTBO 3HAUEHUH (YHKUWHU, TpaduK 3aBUCHUMOCTH, Tpaduk (QyHKIUH, HYIU
(GYyHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3PACTAHHWE HA YHMCIOBOM IPOMEXKYTKE, yObIBaHME Ha
YHCIIOBOM MPOMEXYTKe, HAanOOJbIlIee U HauMEHbIIIee 3HaYeHNEe (PYHKIIMH Ha YHCIOBOM MPOMEXKYTKE,
nepuoaudeckas GyHKIMA, IepUO/], YETHAS M HeUeTHas (PyHKIUH;

ONIEpPHPOBATH TOHATHSAMHU: TpsMasi W oOpaTHas MPOMOPIHMOHAILHOCTh, JHHEWHAs, KBaJIpaTU4HAas,
JorapupMuUecKas v rnokasareiabHast QyHKIHMH, TPUTOHOMETpUYecKre QyHKIINH;

OTIpeIeNIATh 3HaYeHNE (DYHKIMH 110 3HAYSHUIO apTyMEHTa IIPU Pa3InIHbBIX CII0c00ax 3aaanus GpyHKIHH;
CTPOUTH TPaPUKH U3YUEHHBIX (PYHKIIHII;

OIMCHIBATh TO TpaguKy M B MPOCTEHIINX Ciydasx Mo (opmyiie MoBeAeHHE W CBOWMCTBA (YHKIWH,
HaXOJAUTh 10 rpaduKy GYHKINN HAUOOJBIINE U HAMMEHBIIINE 3HAaUEeHUS;

CTPOMUTH ICKU3 rpaduka GyHKIUH, YIOBIECTBOPSIONIEH PUBEICHHOMY Ha00Opy yCI0BUl (IPOMEXKYTKU
BO3pacTaHMs1/yObIBaHUs, 3HaUYCHHE (YHKLUMHU B 3aJJaHHOM TOYKE, TOYKH IKCTPEMYMOB, ACHMOTOTHI,
HyJIU QYHKIUHA U T.1.);

pelaTh ypaBHEHHs, IPOCTEUIIINE CUCTEMbl ypaBHEHUH, UCIIOJIb3YsI CBOMCTBA (DYHKIMN U UX IPaUKOB.

B noBceaHeBHOM KU3HU U NIPU U3yUYEHUH IPYTHX YUEOHBIX MPEAMETOB:

OIpeNeNIATh MO TpauKaM M HCIOJB30BaTh JJIS PELICHUs MPHUKIAAHBIX 3a]lad CBOMCTBA peaslbHBIX
MIPOLIECCOB M 3aBUCHMOCTEH (HaMOOJbIIME M HAUMEHbIIUE 3HAYEHMs, MPOMEKYTKH BO3pacTaHUs U
yObIBaHUs (DYHKIINHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, IEPHOA U T.I1.);
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW MTPAKTUYECKOW CUTYyalUH;

OIpeIeNIATh MO TpauKaM MPOCTEHUIINE XapaKTEPUCTUKH EPUOINIECKHUX MTPOLIECCOB B OMOJIOTHH,
SKOHOMUKE, MY3bIKE, PaJUOCBS3H U JIp.
DJIeMeHTBhI MATEMAaTHYeCKOI0 AaHAJIN3a

OmnepupoBaTh TOHATHUSMH: TMPOW3BOAHAS (YHKIMM B TOUYKE, KacarelbHas K Tpaduky ¢yHKIWH,
MIPOU3BO/IHAS (PYHKIIUY;

BBIYUCIIATh TMPOU3BOJHYIO OJHOWIEHA, MHOTOWICHA, KBaJPaTHOTO KOPHS, IMPOU3BOJHYIO CYMMBI
GbyHKIH;

BBIYHCIIATH TPOU3BOMHBIC JIEMEHTApHBIX (GYHKIUH M WX KOMOMHAILMH, HCIIONB3Yys CIIPaBOYHBIC
MaTepHabl;

UCCIEe0BaTh B NPOCTEHIIMX ciaydasX (QYHKIUHM Ha MOHOTOHHOCTb, HAaXOIWTh HAWOONBIINE U
HaMEHbIINE 3HaueHHUs] (YHKUUH, CTPOUTH Ipa)MKW MHOTOUWIEHOB M MPOCTEHIIMX PALMOHAIBHBIX
(bYHKIMI C NCIIOTB30BaHNEM aNIapaTa MaTeMaTHYECKOTO aHAJIH3a.

B noBcenHeBHOI KU3HU U IPU U3YUYEHUH APYTUX YYEOHBIX MPEIMETOB:



peumars NpUKIagHbIe 337a4d U3 OUOJIOTHH, (PU3UKH, XUMHUH, SKOHOMUKH U JIPYTUX MPEIMETOB,
CBSI3aHHBIE C HCCIEIOBAHHEM XapaKTEPUCTHK PEalbHBIX MPOILECCOB, HAXOXKICHHEM HAUOOIBIINX U
HAaUMEHBIINX 3HAYCHHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

HHTEPIPETUPOBATH IIOIYYEHHBIE PE3YIbTATEI
CraTucTHKA U TeoOpHusl BEPOSATHOCTEN, JIOTMKA 1 KOMOMHATOPUKA

Nmetn MNpEACTAaBJICHUEC O JUCKPETHBIX U HCIIPCPBIBHBIX CJ'Iy‘-IB,fIHBIX BCJIIMYMHAX U PACTIPCACIICHUAX, O

HC3aBUCHUMOCTH CﬂyqaﬁHbIX BCJIMYHH,

HMMETh MPEACTABICHUE O MATEMATUYECKOM OKUJAHUHU U JUCIIEPCUU CIyYalHbIX BEIUYUH;

MMETh MPEJCTAaBICHUE O HOPMAJbHOM pAacHpeleeHUH U MPUMEpax HOPMAJIbHO PACIPENECICHHBIX
CIIyYaiHBIX BEJIMYMH;

MMOHUMATh CyTh 3aKOHA OOJIBIINX YHCEN U BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;

HUMETh TPEJICTaBIICHNE 00 YCIOBHOI BEPOSTHOCTH H O IMOJTHON BEPOSTHOCTH, MPUMEHSThH UX B PEHICHUH
3a/1a4;

HMMETh MPEJCTABICHUE O BaXKHBIX YACTHBIX BUAAX PACHPEACIICHUI U IPUMEHATh UX B PELICHUU 3a]1ay4;
HMMETh MPEJCTABICHUE O KOPPEISILIUY CIIyYailHbIX BEJIUYHH, O JMHEHHOU pEerpeccuu.

B noBceHEBHOM KHU3HU U IPU U3YUYEHUU APYTUX IIPEAMETOB:

BBIUUCIIATH WM OLICHUBATh BEPOSITHOCTU COOBITHI B peabHOM JKU3HHU;

BBIOMPATH TOJAXOISAIINE METOBI MIPEICTABICHUS 1 00paOOTKH JaHHBIX;

yMETh pellaTh HECIOXKHbIE 3aJaud Ha IPUMEHEHHME 3aKoHa OOJBIIMX 4YHMCEl B COLMOJIOIHH,
CTpaxOBaHMH, 3/IPAaBOOXPAHEHUH, 00eCTIeYeHNN 0€30ITaCHOCTH HACEIICHUS B UYPE3BbIYAIHBIX CHUTYaIHAX
TexcToBBIE 3a729H

Pematpb 3a1aun pa3HbIX TUIIOB, B TOM YHMCIIE 3a/1a4H MTOBBIILIEHHOW TPYIHOCTH;

BbIOMPATh ONTUMAJIBHBINA METOJ] PEIICHUS 3a/1a41, pacCMaTpUBasl pa3InyHbIC METO/IbI;

CTPOMUTb MOJIEJIb PELLIEHUS 3a]jau, IPOBOIUTh JOKA3aTeNbHbIE PACCYXKICHUS;

pemath 3ajzauM, TpeOyrouiue mnepedopa BapUaHTOB, MPOBEPKU YCIOBUHM, BBIOOpPAa ONTUMAJIBHOTO
pe3yibTara;

aHAJM3UPOBATh U MHTEPIIPETUPOBATH PE3YJIbTAThl B KOHTEKCTE YCIOBMS 3aJjaud, BEIOUPATh peIIeHus,
HE IPOTUBOpEYAIe KOHTEKCTY;

NIEePEeBOIUTh TPHU PELICHWH 3ajJaud HH(OpManuio H3 OJHOHM (GOpPMBI B JPYryl0, HCIOJB3YS MpH
HEO0OXOIUMOCTH CXEMBbI, TaOJINILIbI, TPAQUKH, TUATPAMMBL;

B noBcenHEeBHOM KU3HU U IIPU U3YUEHUH APYTUX NPEAMETOB: PEIIATh MPAKTUUYECKHUE 3a4a4U U 3a7a4u
U3 IpYruX IpeIMEeTOB

I'eomerpus

OnepupoBaTh MOHATHSAMH: TOYKa, MpsAMas, IUIOCKOCTb B IPOCTPAHCTBE, NapajljIeIbHOCTh H
NEPIEHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN;

MIPUMEHSTDH JJISl PEIICHUs 3a/1a4 TeoMeTpuyecKue (paKkThl, €M YCIOBHS IPUMEHEHUS 3a/1aHbl B SBHOU
opme;

pelaTh 3aa4i Ha HaX0K/IeHHEe TeOMETPUYECKUX BEJTMUHH M0 00pa3liaM WM aJropuTMaM;

nenaTh (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHCJIE PUCOBATH BH[
CBEpPXY, COOKY, CTPOUTH CEYEHHS] MHOTOI'PaHHUKOB;

U3BJIEKaTh, HMHTEPIPETUPOBATH U MpPeoOpa3oBbIBATh HHPOPMALMUIO O T€OMETPHUECKUX (Urypax,
MIPE/ICTAaBICHHYIO Ha YePTEKax;

MPUMEHATh TeOMeTpuUeckrue (akThl JUIs PEUIeHUs 3a7ad, B TOM YHCIE MPEeANoaralimx HECKOIbKO
11aroB pelieHus;

OIMCHIBAaTh B3aHMHOE PACIOJIOKEHHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

(dbopMynHupoBaTh CBOMCTBA U MPU3HAKK PUTYD;

J0Ka3bIBaTb FT€OMETPUYECKHUE YTBEPKACHMUS,

BJIaJIETh CTaHJAPTHOM Kiaccu(ukanuel MpOCTpaHCTBEHHBIX Guryp (mUpaMuibl, TMPU3MBI,
napajuieJIenumnebl);

HaXOJUTh 00OBEMBI U ILIOLIA/IU TOBEPXHOCTEH FEOMETPUUECKUX TEJI C MPUMEHEHUEM (hopMyIT;
BBIUYUCIIATH PACCTOSIHUSL U YTJIbl B IPOCTPAHCTBE.

B noBceaHeBHOM KU3HU U NIPU U3yUYEHUH IPYTUX MPEIMETOB:

WCIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (GUTYpP IS PEIICHUs 3a7ad MPAKTUYECKOTO XapakTepa W
3a/1a4 U3 JPYyrux o0aacTeil 3HaHun



BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

OnepupoBaTh NOHATUSIMHM JEKAapTOBbl KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTOPA,
PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpPA, YroJl MEXKIy BEKTOpaMH, CKaJspHOE IPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

HaxOJIUTh PACCTOSIHUE MEXIY ABYMS TOYKAMH, CYMMY BEKTOPOB WM IPOU3BEICHHE BEKTOPA HA YHUCIIO,
yroJl MEXKAY BEKTOpaMH, CKaJISIpPHOE MPOU3BEEHHE, PACKIIaIbIBaTh BEKTOP MO JBYM HEKOJIJIMHEAPHBIM
BEKTOpaM;

- 3a/1aBaTh INIOCKOCTb YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT; pelIaTh IPOCTEUIINE 3aaun
BBEJICHUEM BEKTOPHOTO Oa3uca

I/ICTOPI/IH MaTeMaTUKH

HpeI[CTaBJ'ISITB BKJIaJ BbIAAKOIIMUXCA MaTEMAaTUKOB B Pa3BUTUC MAaTCEMATHUKHN U UHBIX HAYYHBIX O6H3CTCI>'I;

IIOHUMATh pOJH: MAaTCMAaTHUKU B pa3BI/ITI/II/I POCCI/II/I
Metoabl MAaTEMATHKH

Hcnonp30BaTh OCHOBHBIE METONbI JIOKA3aTElIbCTBA, IPOBOAUTH JOKA3aTEIbCTBO M  BBIIIOJIHATH
OIIPOBEPIKEHHUE;

IIPUMEHSTh OCHOBHbBIE METO/bI PELICHUS MAaTEMAaTUYECKUX 3a/1a4;

Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTepU30BaTh KPACOTY U COBEPILIEHCTBO
OKpY’KaroIllero Mupa U Mpou3BeIeHUN UCKYCCTBa,

IIPpUMCHATDH HpOCT@ﬁH.IPIC MMporpaMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHUKAITUOHHBIC CUCTCMBI IIPU
peICHUN MATCMATUYCCKUX 3aaa4.

BbInmycKHUK Ha yIi1y0JICHHOM YPOBHE HAYYHMTCH:

DJIeMeHThbI TEOPUH MHOKECTB M1 MATEeMaTHYeCKOH JIOTUKH

CB00O/HO OmepUpoBaTh MOHATHAMM: KOHEYHOE MHOXKECTBO, JIEMEHT MHOXECTBA, IOJAMHOKECTBO,
nepeceyeHne, 00bEeIMHEHUE U Pa3HOCTh MHOXECTB, YHCIOBbIE MHOKECTBA Ha KOOPIMHATHON MPSAMOH,
OTpPE30K, MHTEPBaJ, NOJIYUHTEPBAJI, IPOMEXYTOK C BBIKOJIOTON TOUKOH, rpaguueckoe MnpeicTaBiIeHne
MHOECTB Ha KOOPJAMHATHOM IUIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEUUCIICHUEM U XAPAKTEPUCTUUECKUM CBONCTBOM;

ONEPHUPOBATh TMOHATUSAMU: YTBEPKIACHUE, OTPHUIAHUE YTBEPKACHMS, WCTUHHBIE W JIOKHBIE
YTBEP)KJICHUS, IPUUMHA, CIEJICTBHE, YACTHBIN ClIy4yail 0OIIero yTBEpKICHUS, KOHTPIIPUMED;
MIPOBEPSTH IPUHAIIEKHOCTD 2JIEMEHTA MHOKECTBY;

HaXOJIUTh NepecedeHrne U 0ObeMHEHHE MHOXECTB, B TOM YHCIIE MPEACTaBICHHBIX Irpaduyecku Ha
YUCJIOBOM MPSIMOM M HA KOOPAMHATHOM IIOCKOCTH;

MIPOBOJIUTH JTOKa3aTeIbHbIE PacCyKICHUS 111 000CHOBAHUS UCTUHHOCTH YTBEPXKICHU.

B nosceonesnoiui scuznu u npu usyuenuu opysux npeomemos:

KCIMOJIb30BATh YHCIOBBIE MHOKECTBA HA KOOPAMHATHOW MPAMON M HAa KOOPAWHATHOW MIIOCKOCTH ISt
ONMCaHMS PEATBHBIX MPOLIECCOB U SIBJIICHUM;

MPOBOJUTH JI0KA3aTEIIbHBIE PACCYKICHUS B CUTYyalMsAX TOBCEIHEBHOM KU3HU, IIPHU PEIICHUU 3a7a4 U3
JIPYTUX MPEIMETOB;

Yucna u eviparxcenus

CB0OOHO OmEepHpOBaTh MOHATUSMU: HATypadbHOE YHCIO, MHOXKECTBO HATYPaJIbHBIX UYHUCEIN, IEI0e
YUCJIO, MHOXECTBO IIEJBIX YHCEN, OOBIKHOBEHHAs POOb, MECATUYHAs IpOOb, CMEIIaHHOE YHCIIO,
paLMOHAIIBHOE YUCII0, MHOKECTBO PALIMOHAIBHBIX YKCEII, UPPALUOHAIBHOE YHCIIO, KOPEHb CTEIEHU N,
JIEWCTBUTEIIPHOE YHUCJIO, MHOYKECTBO  JICWCTBUTENBHBIX YHCEJI, I€OMETpUYECKas HWHTEPIpPETAUs
HATypaJbHbIX, IEIbIX, PALMOHAIBHBIX, JEHCTBUTEIBHBIX YHCEIT;

MMOHUMATh U OOBSICHATH Pa3HUILY MEXKTy TIO3UITMOHHOW U HETIO3UIIMOHHOW CUCTEMAaMU 3aIHCH YHUCETT;
MEPEBOIUTH YMCIIA U3 OJHONU CUCTEMBI 3alTMCH (CUCTEMBI CUYUCIICHUS) B IPYTYIO;

JIOKAa3bIBaTh W HCIOJIb30BATh MPU3HAKU JETMMOCTH CYMMBI U TPOM3BEACHUSA NPHU BBINOJHEHUHU
BBIYMCIICHUM U PEILICHUU 3a/1a4;

BBINOJIHATH OKPYTJICHHE PALIMOHATBHBIX U UPPALIMOHAIBHBIX YHCEII C 3aJaHHON TOYHOCTHIO;

CpaBHHUBATb I[GFICTBHTGHLHBIG qucia pasHbIMU CHOC06aMI/I;

YHOPSA0YUBATH YUCIIA, 3aICAHHbIE B BI/1€ OOBIKHOBEHHOM U IECATUYHON IpOOH, Uncia, 3alliCaHHbIE C
MCIOJIb30BaHNEM apu(PMETUUECKOTO KBAAPATHOTO KOPHS, KOpHEH CTerneHu 0obIie 2;
Haxoauth HOJI 1 HOK pa3ubiMu cioco6amMu 1 MCIOJIB30BaTh UX MPHU PEIICHUH 33]1a4;



BBITIOJTHATH BBIUMCIICHUS U TPE00pa30BaHUs BHIPAKEHUH, COAEpkKAIINX IeUCTBUTEIbHBIC YHCTIA, B TOM
4lCJie KOPHU HaTypaJIbHbIX CTEIIEHEH;

BBITIOJTHATH CTaHAAPTHBIE TOXK/IECTBEHHBIE IPe0Opa30BaHuUsl TPUTOHOMETPUUECKUX, JOTrapu(MUUECKUX,
CTETEHHBIX, UPPALMOHATIbHBIX BBIPAKEHUH.

B noBcenHeBHOM XHU3HU U IPU U3YUYEHUU APYTUX IPEAMETOB:

BBITOJIHATE U OOBACHATH CPAaBHEHHE PE3yJIbTATOB BHIYMCICHUN MPHU PELICHUN NMPAKTHUECKUX 337134, B
TOM YHCJIe MPUOIUKEHHBIX BEIYUCICHHH, UCIIONIb3YS pa3HbIe CIOCOObI CPaBHEHUIA;

3alHChIBaTh, CPABHUBATD, OKPYTJISATh YMCIOBBIE JAHHBIE PEAIbHBIX BEIMUUH C UCIIOJIb30BAaHUEM Pa3HbIX
CUCTEM U3MEPEHHS;

COCTABIISITh U OLCHMBATH Pa3HBIMU CIOCOOAMH YHCIOBBIC BBIPAKEHHS MPU PEIICHUH MPAKTUYECKUX
3a/1a4 U 3a/1a4 U3 IpYTruX y4eOHBIX MPEIMETOB

YPaBHeHI/Iﬂ N HEPABCHCTBA

CBO60,I[HO OINICpHUPOBATh NIOHATUAMHA: YPABHCHHUEC, HCPABCHCTBO, PABHOCUJIBHBIC YPABHCHUA U

HEPaBEHCTBA, yPABHEHUE, SABIIONIEECS CIEACTBUEM IPYIrOro YPaBHEHMS, YPAaBHEHHUsI, PABHOCUJIbHBIC
Ha MHO>XECTBE, PaBHOCHJIbHBIE IPE0Opa30BaHMsl ypaBHEHMIA;

pelaTh pa3Hble BUJIbl ypaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM UHCJIE HEKOTOPbIE YpaBHEHUS 3-1 1
4-ii creneHei, ApoOHO-pALIMOHAIBHBIE U UPPALMOHAIIBHBIE;

OBJIA/IETh OCHOBHBIMH THIIAMH TOKa3aTeNbHBIX, JIOTApU(IMUUIECKUX, WPPAIHOHAIBHBIX, CTETIEHHBIX
YPaBHEHUI M HEPABEHCTB U CTAHJAPTHBIMH METO/JAaMHU UX PEIIEHUH M NPUMEHSTh UX IPU PELICHUU
3ajau;

IPUMEHATh TeopeMy Buera aiis perieHuss HeKOTOPbIX YpaBHEHHM CTEIEHHU BbIIIE BTOPOM;

IIOHUMATh CMBICJI TEOPEM O PABHOCHJIBHBIX U HEPAaBHOCUJIbHBIX IIPE0OPa30BaHUAX YPABHEHUHM U yMETh
WX JIOKa3bIBaTh;

BJIaJIeTh METOJAMHU PEIICHUs] YPAaBHEHUI, HEPAaBEHCTB U UX CUCTEM, YMETb BEIOMPATh METO]I pEILICHUS U
000CHOBBIBATh CBOM BEIOOD;

HCIOJIb30BAaTh METO/ MHTEPBAIOB JJIS PELICHHs HEPAaBEHCTB, B TOM YHUCIIEe APOOHO-pAllMOHAIBHBIX U
BKJIIOYAIOIIUX B ce€0s1 MppallOHaIbHbIE BBIPAXKEHUS;

pemaTh anredpandeckrue ypaBHEHUsI U HEPABEHCTBA U UX CUCTEMBI C ITapaMeTpaMu alreOpandeckum u
rpadUyecKuM MEeTOJaMH;

BJIaJIeTh pa3HbIMU METO/IaMH JI0Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha MJIOCKOCTH, 3aJlaBaéMble ypaBHEHUSMHU, HEPABEHCTBAMH U UX CHCTEMaMH;
CcBOOO/ZIHO HCIOJIB30BaTh TOXKJECTBEHHbIE IPEOOpa3OBaHUs IMPH PEUIEHUM YpPaBHEHHM M CHCTEM
ypaBHEHUH

B nosceonesnoiui scuznu u npu usyuenuu opysux npeomemos:

COCTABJIATh U pelIaTh YpPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI IPU PELICHUU 3a]ad JPYTUX y4eOHBIX
MIPEAMETOB;

BBINOJIHATE OLIEHKY MPaBIONOA00US PE3yIbTaTOB, MOTYYaeMbIX IPU PELICHUHU PAa3IMYHBIX YPaBHEHHH,
HEPAaBEHCTB U UX CUCTEM MU PELIeHUH 3a7a4 APYTruX y4eOHbIX IPEIMETOB;

COCTABJISITh U PEIIaTh YPAaBHEHUS U HEPABEHCTBA C apaMeTpaMHU IIPU PEIICHUH 3a/1a4 APYTUX YIEOHBIX
MIPEAMETOB;

COCTaBJIAATh YPAaBHEHHME, HEPABEHCTBO WM MX CUCTEMY, OIHCHIBAIOIIME PEAIbHYI) CUTYALUIO WU
MIPUKIIAHYIO 33]1a4y, HHTEPIPETUPOBATH ITOJTYYEHHBIE PE3YJIbTaThI;

HCIIOJIB30BAaTh IIPOTPAaMMHBIE CPEJCTBA IIPU PELIEHUH OTACIIBHBIX KJIACCOB YPAaBHEHUN U HEPABEHCTB;

DOYyHKIUHT

- Branerp NOHATUSIMH: 3aBUCUMOCTH BEIMYMH, (PYHKLHUS, apryMEHT U 3HauyeHHe (QyHKLHUHU, 00I1acTh
olpesieNieHUus] U MHOXKECTBO 3HaueHUM (yHKUUHU, rpaduK 3aBUCUMOCTH, Tpa@uK (QyHKUIHUH, HYIU
(GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3PACTaHHWE HA YHCIIOBOM IPOMEXKYTKE, yObIBaHHE Ha
YHCJIOBOM IIPOMEKYTKE, HAUOObIlIEE U HAUMEHbIIIEEe 3HaYeHUEe (PYHKIMM HAa YUCIOBOM IPOMEKYTKE,
nepuonuveckas GyHKIMsS, MEPUOJ, YeTHAS U HeUeTHAs (DYHKIMH; yMETh IPUMEHSTh 3TU MOHSATHS IPU
peLIeHUH 3a]a4;

BJIQJICTh MOHATHEM CTeNIeHHAast (PyHKIHS; CTPOUTH €€ TpaduK U yMeTh MPUMEHSITh CBOICTBA CTETIEHHON
(GYHKIMU TIpU peIIeHUH 3aa4;

BJIAJICTh TOHATHAMM MOKa3aTelbHas (YHKIHS, SKCIIOHEHTA; CTPOUTh UX IpaUKU U YMETh MPUMEHATh
CBOMCTBA MOKa3aTEIbHOM (DYHKITUU TIPH PEIICHUH 33]1a4;



- BJIJETh MOHATHEM Jjorapudmuueckas QyHKIHS; CTPOUTH €€ TpaduK U yMETh NMPUMEHSITh CBONCTBA
norapupMuuecKoi GyHKIIMH IPU PELICHNH 3a/1a4;

- BJIAJETh MOHATUSIMH TPUTOHOMETpUYECKHE (DYHKLIHHU; CTPOUTHh HX TpaQUKd U YMETh NPUMEHSTbH
CBOWCTBAa TPUTOHOMETPHUECKUX (DYHKIIMI IPU PELICHUH 3a/1a4;

- BJIAJETh MOHATUEM OOpaTHas (yHKIUS; IPUMEHSTh 3TO MOHATHE MIPU PELICHUH 3a]1aY;

- NPHUMEHSATH NPH PEIICHUHU 33J]a4 CBOMCTBA (DYHKIHMI: YETHOCTh, IEPHOAMYHOCTh, OTPAHUYCHHOCTH;

- NPUMEHSTH NpU PelIeHUH 3a/1a4 npeoOpa3zoBaHus rpa@uKoB GyHKIIHII;

- BIIQJIETh MOHATUSAMH YHCIIOBas MOCIIEAOBATEILHOCTD, apu(hMeTHUECKast K TEOMETPHUYECKasl TPOTPECCHUS;

- TNpPUMEHATh NpPHU pEHIeHHH 3a/ad CBOWCTBA U MpPHU3HAKU apU(PMETHUYECKOH U TeOMETPUUYECKOI
IIPOrPECCUML.

B nosceonesnoti scuznu u npu uzyuenuu oOpyeux yueOHvlx npeomMemos:

- ompeaerATh Mo rpaduKaM M HUCIOJIb30BaTh Ui PELICHHUS NPHUKIATHBIX 3a/a4 CBOWCTBA PEaJbHBIX
MIPOLIECCOB M 3aBUCHMOCTEH (HaMOOJbIINE U HAaWMEHBbIINE 3HAUYCHUS, MMPOMEXKYTKH BO3pacTaHus U
yObIBaHUs (DYHKIIHMHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, ACUMITOTHI, TOUKH Nepernda, mepuosa u T.11.);

- HMHTEPIpPETUPOBATH CBOICTBA B KOHTEKCTE KOHKPETHON MPAKTUUYECKOI CUTYaIUH;.

OIIPENIENIATH 1O TpadrKaM MPOCTEHIINE XapaKTEPUCTHKH MTEPUOINIECKHUX MPOLIECCOB B OMOJIOTHH,
HSKOHOMHUKE, MYy3bIKE, PAAHOCBSA3H U Jp. (aMILTUTY/1a, IEPUOJT U T.I1.)

DJIeMEeHThl MATEMATHYECKOI0 aHAIU3a

- Brnazgers nonsiTHEM O€CKOHEUHO yOBIBaOIIasi rTeOMETpUYECKast IPOrPECCHUS U YMETh MIPUMEHSTH €T0
MIpH pELICHUH 33]1aY;

- MPHUMEHSATH U PEIICHHS 3374 TEOPHUIO MIPEIEIIOB;

- BJIAJETh MOHATHSIMH OECKOHEYHO OOoJbllMe U OECKOHEUHO MAaJble YHCIOBBIEC MOCIEIOBATEILHOCTH U
YMETbh CpaBHUBATh OECKOHEYHO OOJBIINE M OECKOHEYHO MaJlbIe IMOCIIEA0BATEIEHOCTH;

- BJIQJETh MOHATUSMU: IPOU3BOHAS (PYHKIIMH B TOUKE, TPOU3BOIHAS (DYHKIIHH;

- BBIYMCIIATH NPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIUI 1 UX KOMOWHAIIHIA;

- HccleAoBaTh (PyHKIUU HA MOHOTOHHOCTb U 3KCTPEMYMBI;

- CTpOWTH IrpadMKH U MPUMEHSTH K PEIICHHIO 33/1a4, B TOM YHUCIIE C TapaMeTPOM;

- BJIAJETh MOHSATUEM KacaTellbHas K rpaduky QyHKIUN U YMETh IPUMEHSTh €ro MpU PEeLICHUH 3a/1a4;

- BIIQJIETh MOHATHAMU TIepBOOOpa3Has (PyHKIUS, OTpEICICHHBI HHTETPAT,;

- mpuMeHATh TeopeMy HbroToHa-JIeiiOHuIa u ee cineacTBus Ui penieHus 3a1ad.

B nosceonesnoti scuznu u npu usyuenuu opyeux yueOHulx npeomMemos:

- pewaTb NpPUKIAJHBIE 3a7a4d M3 OHOJOTMH, (PU3MKHM, XUMHHM, SKOHOMUKH M JPYTHX IPEIMETOB,
CBSI3aHHBIE C UCCIICIOBAHNEM XapPaKTEPUCTHK MPOIECCOB;

MHTEPIPETHPOBATH NOJTYUYECHHBIE PE3YIbTAThI

CTaTHCTHKA U TeOPHUsI BEPOSTHOCTEMH, TOrMKa U KOMOMHATOPUKA

- OmnepupoBaTh OCHOBHBIMM ONMCATENBHBIMU XapaKTEPUCTUKAMHU YHUCIOBOrO Habopa, MOHSATHEM
reHepabHasi COBOKYITHOCTh U BEIOOPKOW U3 Hee;

- ONepUpOBaTh MOHATUSMHU: YaCTOTA U BEPOSTHOCTH COOBITHS, CyMMa U MPOU3BEICHHUE BEPOATHOCTEH,
BBIUUCIISATH BEPOSITHOCTH COOBITHI HAa OCHOBE TIOJICYETa YHCIIa UCXO/IOB;

- BJIaJETh OCHOBHBIMU MOHATUSIMH KOMOMHATOPUKHU M YMETh X MIPUMEHSATH NIPU PEIICHUU 3aa4;

- WMEeTh MpEACTaBICHUE 00 OCHOBAX TEOPHUH BEPOSTHOCTEH;

- UMETh MPEACTABICHUE O JTUCKPETHBIX M HEMPEPHIBHBIX CIYYAMHBIX BETUUYUHAX M PACTIPEICICHHUIX, O
HE3aBUCHUMOCTH CITyYalHBIX BEJIUYUH;

- UMETh MPEACTABICHUE O MATEMAaTUUECKOM OKHJIAHUHU U TUCTIEPCUHN CITyYalHbBIX BEIIMUNH;

- UMETh MPEACTABICHUE O COBMECTHBIX PAaCHpeNeNICHUSIX CTyUYalHbIX BEJIMYUH;

- TIOHUMATh CyTh 3aKOHA OOJIBIITUX YHCESI U BEIOOPOYHOTO METO/1a U3MEPEHUS BEPOSITHOCTEH;

- UMETh MpPEACTaBICHUE O HOPMAJIBHOM PACIPEICICHUH U MPUMEPAX HOPMAJIBHO paclpeneleHHbIX
CIIy4aliHbIX BEJIHYNH;

- UMETh MPEACTABICHUE O KOPPEIALMH CITyYalHbIX BEIUYHH.

B nosceonesnotui scusnu u npu usyueHuu opyux npeomemos:
- BBIYUCIATH WIH OIICHUBATh BEPOSTHOCTH COOBITUIN B PEabHOM KU3HU;

BBIOMPATh METOIbI MOIXOISAIIETO MPEACTABICHHUS U 00paOOTKH TaHHBIX

TekcToBBIC 32424l
- Pemarts pa3Hbie 3a1a4u TOBBINIEHHOW TPYAHOCTH;



aHAJIM3UPOBATh YCIOBHUE 3aJauyM, BHIOMPATh ONTUMAIbHBIA METOJl pEelIeHHs 3aJaud, paccMaTpuBas
pa3IYHbIE METO/BI;

CTPOUTH MOJENb PELICHUS 3a/1a4¥, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS IPU PELICHUH 3a1a4H;
pemath 3anaud, TpeOyrome mnepedopa BapHAaHTOB, MPOBEPKH YCIOBHUI, BBIOOpa ONTUMAIBLHOTO
pe3yabTarta;

aHAJM3UPOBATh U MHTEPIPETUPOBATH TOJTYUYCHHBIC PEIICHUS B KOHTEKCTE yCIOBHSA 337a4H, BEIOUPAThH
peuieHus1, He IPOTUBOPEYALLNE KOHTEKCTY;

NEPEBOIUTH MIPU PEIICHUH 331a4l MHPOPMALIUIO U3 OJHON (HOPMBI 3aIMCH B IPYTYIO, UCHOJB3YS MPU
HEO0OXOJIMMOCTH CXEMBbI, Ta0JIHIIbI, TPAPUKH, TUArPAMMBI.

B nosceonesnoti srcusnu u npu uzyyeHuu Opyeux npeomemos:
pelaTh NpakTUUEeCKHUEe 3a]a41 U 33J]a4l U3 IPYTHX IPEeIMETOB
I'eomerpus

Brnamers reoMeTpuYecKMMH TOHSATHSMH IPH PEUICHUM 3a7ad M MPOBEJACHUU MAaTeMaTHYCCKHX
pacCyXIeHHUI;

CaMOCTOSITENILHO (POPMYJIMPOBATH ONPEACICHHUS T€OMETPUYCCKHX (UTYpP, BBIABHIaTh THIIOTE3BI O
HOBBIX CBOMCTBaX M TPU3HAKAX T€OMETPUYCCKHX (HUTYp M OOOCHOBBIBATH WIIM ONPOBEPraTh WX,
0000111aTh WK KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX KiaccaxX (UTYyp, MPOBOJUTH B HECIOKHBIX
CIIy4asix KJIacCH(PUKAIUIO (PUTYP TIO PA3IMIHBIM OCHOBAHUSIM;

UCCIICIOBaTh YEPTEXKH, BKIOYAass KOMOWHammu Quryp, W3BICKaTh, HMHTEPIPETUPOBATh U
peoOpa3oBEIBATH HHPOPMAITUIO, TIPEJCTABIICHHYIO HAa YepTekKax;

pelaTh 3a1a4i TeOMETPUUECKOTO COJICPIKAaHUS, B TOM YKCIIE B CUTYAIUIX, KOTIa AITOPUTM PEIICHUS HE
CIIeIyeT SBHO W3 YCIOBHS, BBINOJNHATH HEOOXOMWMBIC IS PEIICHUS 3aJa4dl JIOTIOJTHHUTEIhHBIC
MOCTPOCHHMSI, UCCIIEIOBATh BO3MOYKHOCTh IIPUMEHEHUS TeOpeM H (hOpMYJT JUTsl pEILICHHS 3a/1a4;

yMETh POPMYIUPOBATH U JIOKA3bIBATH TCOMETPUUECKUE YTBEPIKICHUS;

BJIQJICTh MOHATUSAMHU CTEPEOMETPHH: MIPU3Ma, apaJUICIICIHUIC, TMPaMUa, TETPadp;

UMETh MPEJICTaBICHHS 00 aKCHOMaX CTEPEOMETPUH U CIICACTBHUSIX U3 HUX H YMETh MPUMEHSATH UX TPU
pEIIeHNH 33]1aY;

YMETh CTPOUTH CEUCHUS MHOTOTPAHHUKOB C HCIIOJIb30BAHUEM PA3JIMYHBIX METOJIOB, B TOM YHCIIC U
METO/a CIIEJIOB;

UMETh TIPEJICTABJIICHUE O CKPEIIMBAIOIIMXCS TPSIMBIX B MPOCTPAHCTBE W yMETh HAXOIUTh YOl U
paccTosiHue MEX]ly HUMU;

MIPUMEHSITh TEOPEMBI O TTAPAILICITPHOCTH MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE MPH PEIICHUH 33]1aY;
yMETh MPUMEHSATH MapaieIbHOE MPOSKTUPOBAHUE ISl U300paxeHus puryp;

YMETh MPUMEHSATH TEPIIECHANKYISIPHOCTH MPSIMOH U IJIOCKOCTH TPU PEIICHUH 3a/1a4;

BIIQ/IETh MOHSATUSMHU OPTOTOHAILHOE MPOEKTUPOBAHUE, HAKIIOHHBIE U MX MPOEKIINH, YMETh TPUMEHSATh
TEOpeMy O TpeX MEePIEHIUKYJIIApaxX MPH PEIICHUH 3a1a4;

BIIQJICTh MOHATHSAMHU PACCTOSHHE MeXAy (UTypamMH B MPOCTPAHCTBE, OOIIMI MEPHEHAUKYISP IBYX
CKPEIIHUBAOIINXCS MPSMBIX U YMETh IPUMEHSTh UX IPHU PEIICHUN 33]1aY;

BIIQ/IETh MOHSITHEM YTOJI MEXAY IPSIMOH U MIIOCKOCTHIO U YMETh MIPUMEHSTH €T0 MPH PEIICHUH 3a]1aY;
BJIQJICTh TIOHATHSIMU JIBYTPAHHBIA YTOJI, YTOJI MKy TUIOCKOCTSIMH, TIEPIICHANKYJIIPHBIC INIOCKOCTH H
yMETh MPUMEHSTH UX TPU PEIICHUH 3a/1a4;

BJIQJICTh MIOHSATHSMU ITPU3MA, TapAJUISIICITUIIST K IPUMEHSTH CBOWCTBA IMapaiieieuIiea Py pEeIICHHH
3anady;

BJIQJICTh MTOHATHEM MPSAMOYTOIBHBIN TapajlIeIICIHITe]T U IIPUMEHSTE €0 MPH PEeIICHUH 3a/1a4;

BIIQJIETh TOHATHSAMHU THpPaMUa, BHUAbI THPaMUI, SJIEMEHTHl TPABHILHOW MNHpPaAMUABl U yMETh
MPUMEHSITh UX TIPY PEIICHUH 3a/1a4;

HMMETh TPEICTaBICHNE O TeopeMe Ditnepa, MPaBUIbLHBIX MHOTOTPAHHUKAX;

BJIQJICTh TIOHATHEM TUIOIIAN MTOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh NMPUMEHSTH €TI0 MPU PEIICHHH
3azad;

BJIQJICTh MOHITHUSAMH TeJia BpameHus! (IMIMHAP, KOHYC, map U cdepa), X CeUYeHHus U YMETh IPHUMEHSTh
WX MPU PEIICHUH 33]1aY;

BIIQ/ICTh MOHATHIMH KacaTeIbHBIC MPSIMBbIC U TNIOCKOCTU U YMETh IPUMEHSTh U3 MIPH PEIICHUN 33]1a4;
WMETh MPEICTABICHHUS O BITUCAHHBIX U OMHCAHHBIX Chepax H YMETh IPUMEHSTH MX IPH PEIICHUH 337ay;
BIIQ/ICTh MOHATUSAMU 00BEM, 00HEMBI MHOTOTPAHHUKOB, TEIl BPAIICHHUS ¥ TIPUMEHSTh UX TIPU PEIICHUN
3ajau;



- MMETb MPECTABICHUE O Pa3BepTKe IMIMHIPA U KOHYCA, IUIONIAId MOBEPXHOCTH WIMHIPA U KOHYCA,
YMETH IPUMEHATH UX IIPU PELICHUU 3a1aY;

- MMETb Mpe/ICTaBJICHHE O IUIOIMA N cepbl U YMETh MIPUMEHSITH €T0 MPHU PEIICHUN 33]1aY;

- YMCTh pClIaTh 3aa4u Ha KOM6HHaI_II/II/I MHOT'OTPaHHUKOB U TCJI BPAIICHUA,

- UMETb MPeACTaBIEHUE O MOJOOUHU B MPOCTPAHCTBE M YMETh pPEIIaTh 3a/1a4l HAa OTHOIIEHHE 00bEMOB U
II0MIa/Iel TOBEPXHOCTEH OI0OHBIX (QUTYD.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

COCTABIISITh C UCIOJIB30BAHUEM CBOICTB T€OMETPHUUECKUX (DUTYp MAaTeMaTHUYECKUE MOAETH Ul PEUICHHUs
3aJ1a4 MPaKTUYECKOT0 XapaKkTepa U 3a7ad U3 CMEXHBIX TUCLUUIUIMH, UCCIIE0BATh MOTYYeHHbIE MOJEIIN
Y MHTEPIIPETUPOBATH PE3YJILTAT

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

- Bnanmers NOHATHUAMU BEKTOPHI M UX KOOPAUHATHI,

- YMCTD BBIITOJHATE OIICpallluu HAd BCKTOpAMU,

- HCIOJb30BaTh CKAIIPHOE MIPOU3BEICHNE BEKTOPOB IIPU PEILICHUU 3aa4;

- TNPHUMEHATh YpPaBHEHHUE IJIOCKOCTH, (OPMYITY PACCTOSHHUS MEXAYy TOYKAMH, YpaBHEHHE cepbl mpu
pElIeHUH 33]1aY;

- IMPHUMCHATH BEKTOPLI 1 MCTOA KOOPAUHAT B IPOCTPAHCTBC IMPU PCHICHUUN 3aJ1a4

Hcropuss MaTeMaTUKH

- Nwmets MMpEACTABJICHUEC O BKIIAC BBIAAOIINXCA MATCMATHUKOB B PA3BUTUC HAYKH,

MOHUMATh POJIb MATEMAaTUKH B pa3BuTuu Poccun

MeTtoabl MAaTeMATHKH

- Hcnonb3oBaTh OCHOBHBIE METOBI JOKAa3aTeNbCTBA, MPOBOAUTH JOKA3aTENbCTBO M BBINOIHATH
OIIPOBEPIKEHHE;

- MPUMEHSTh OCHOBHBIE METO/IbI PEIICHUS MaTEMaTHUYECKUX 3a71ay;

- Ha OCHOBE MAaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B IPHUPOJIC XapaKTePU30BaTh KPACOTY H COBEPIICHCTBO
OKpYKaroIlIero Mupa 1 Mpou3BeIeHUN UCKYCCTBA,

- IPUMEHATH NPOCTEHIINE MPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU
pelIeHnr MaTeMaTUYeCKUX 3a/1a4;

IMOJIB30BATbCA  MPHUKIAAHBIMU  IIpOorpaMMaMH MW [OporpamMmaMn  CHUMBOJIBHBIX BBEIYUCIICHUN JJIA
HCCIIETOBaHMS MaTEeMaTHYECKIX 00BEKTOB

BbInycKHUK HA YIJ1y0JeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYHUTHCSH:

DJIEeMEHTBI TEOPHH MHOKECTB M MATEMaTHYEeCKOM JIOTUKH

- ONEpHUPOBATh IOHATHEM OIPEAECICHUsS, OCHOBHBIMM BHJIAMU OIPEAEICHUN, OCHOBHBIMU BHUIAMH
TEOpEM;

- IIOHUMAaThb CyTh KOCBEHHOT'O JOKAa3aTeIbCTBA;

- ONEpUPOBATH MOHATUSMHU CYETHOIO U HECUETHOI'O MHOXKECTBA;

- IPUMEHATh METOJ MaTEMaTUYECKON MHIYKIMH JUIsl IPOBEIECHUS PACCyKICHHUI U T0KA3aTENbCTB U IIPU
pelIeHuu 3a1ay.

B noBceHEeBHOM KWU3HU U IPU U3YUYEHUU APYTUX IPEAMETOB:

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK U S3BIK JIOTUKH Ul ONMCAHMS PEAIBHBIX MIPOLIECCOB U
SIBIIGHUH, U PELICHUH 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB

Yuciia 1 BbIpasKeHU
-CcBOOOJIHO ONEPUPOBATh YUCIOBBIMH MHOKECTBAMH IIPH PELICHUHU 33]1aY;

- TOHMMAaTh PUYMHBI U OCHOBHBIE U/IEH PACILIMPEHUS YUCIOBBIX MHOXECTB;

- BIAJAECThb OCHOBHBIMH ITOHATUSAMH TEOPUH JEITUMOCTH IIPU PELIEHUHN CTAaHIAPTHBIX 3a7a4

- HMeTh 0a30BbIE MPEICTABICHUS O MHOXKECTBE KOMIUIEKCHBIX YHCEIT;

- CcBOOOJIHO BBINOJHATH TOXKJIECTBEHHBIE MPE0Opa30BaHUsI TPUTOHOMETPUUECKHX, JIOTapUPMHUUECKHX,
CTEIIEHHBIX BBIPAKCHUI;

- BiaaeTh ¢popmyroit OnHoma HeroToHa;

- NPUMEHATH IPHU PELIEHUH 3a1a4 TEOpeMy O JHMHeHoM npeacrtasiennn HO/JL;

- IIPUMEHATH NpH peleHny 3agad Kuraiickyro TeopeMy 00 ocraTkax;

- IPUMEHATH IIpU pelreHuu 3anad Manyro teopemy depma;

- YMETb BBINOJIHATH 3alMCh YUCJIA B TO3ULIUOHHON CHCTEME CUNCIICHHUS,

- NPHUMEHSATH IPU PEIICHUH 33/]a4 TEOPETHKO-UHUCIIOBbIC (PYHKIUU: YUCIO U CyMMa AeTUTeNeH, PyHKINIO
Ditnepa;

- NPHUMEHSATH NPH PEIICHUHU 3aj1au IeTHbIe ApoOu;



MIPUMEHSITH MPU PELICHUU 33]1a4 MHOTOWIEHBI C ICUCTBUTEIBHBIMU U 1EJIBIMU KO3 pUlIeHTaMu;
BIIQ/ICTh OHSITUSMH IPUBOJUMBIN ¥ HEMTPUBOIUMBI MHOTOUYICH U IPUMEHSThH X TIPU PELICHUH 33]1aY;
MPUMEHSITH MPU perieHnu 3a1a4 OCHOBHYIO TE€OpeMY alreOphl;

NPUMEHSTH NIPU PELICHUH 3a]a4 npocTeiimue GyHKIUN KOMIUIEKCHON MepeMEHHON KaK reOMEeTpUYEeCKHe

npeoOpa3oBaHus

YPaBHeHI/Iﬂ N HEPABCHCTBA

CBOOOJHO ONpeAesATh TUI M BbIOMPAaTh METOJ pPELICHMs IO0Ka3aTeNbHBIX M JIOrapu(GMUYECKUX
YPAaBHEHUH M HEPABEHCTB, HPPALMOHAIBHBIX YPAaBHEHHM W HEPABEHCTB, TPUIOHOMETPUYECKUX
YPAaBHEHHUH U HEPABEHCTB, UX CUCTEM;

CBOOO/IHO pelIaTh CUCTEMBI JUHEHHBIX YPaBHEHMI;

pelaTbs OCHOBHBIEC TUIIBI YPABHEHUM U HEPABEHCTB € IIapaMETPaMU;

IIPUMEHSATH IIPU PELICHUH 3a1a4d HepaBeHcTBa Komm — byHskoBckoro, bepnyiu;

UMETBH IPEJCTABICHUE O HEPABEHCTBAX MEXKy CPEAHUMH CTEIICHHBIMU

DYyHKIUH

BJIA/IETh MTOHATHEM aCUMIITOTHI M YMETh €T0 IPUMEHSTH [IPU PELICHUH 3a/1a4;
MPUMEHSATh METOJABl PEUICHUs MPOCTEHINX TU(QepeHINaIbHbBIX YPaBHEHU TEPBOTO M BTOPOTO
HIOPSAIKOB

DJIEeMEHThI MATEMATHYECKOI'0 AHAIN3a

CBOOOJHO BJIAJAETh CTaHJAPTHBIM amlaparoM MaTEeMAaTUYEeCKOro aHajau3a JUIsl BBIUYMCIICHUS
IIPOU3BOJHBIX (QYHKIMH OJHON IIEPEMEHHOM;

CBOOOJHO IIPUMEHSATH alNMapaT MaTeMaTHYECKOro aHAJIN3a [yl UCCIIEA0BAaHUS (DYHKUUI U TOCTPOEHUS
rpaduKoB, B TOM YHUCJIE€ UCCIIEJOBAHUSI HA BBITYKJIOCTb;

OIIEpUPOBATH MOHATHEM IIEPBOOOPa3HON (DYHKIMHU AJIS pelIeHus 3a/1a4;

OBJIAJIETh OCHOBHBIMU CBeAE€HUAMU 00 wuHTerpasie HrploToHa-JleliOHMIIa W ero mnpocTermmx
IIPUMEHECHMSIX;

ONEPUPOBATH B CTAHJAPTHBIX CUTYALMSAX IPOU3BOIHBIMH BBICIIUX IOPSIKOB;

YMETb NPUMEHSTh IPU PELICHUH 33/1a4 CBOICTBA HEMPEPHIBHBIX (DYHKIIHIA;

yYMETb IIPUMEHSATH IIPU PEIICHUH 3a7a4 TeopeMsl Beiepmrpacca;

YMETh BBINOJIHATh TNPHUOIMKEHHBIE BBIYMCICHUS (METO/bl pEIIeHUs YpaBHEHUH, BBIUMCICHUS
OIIPEJICJIEHHOTO UHTErpaa);

YMETb IPUMEHATH IPWIOKCHUE IIPOU3BOAHOM M OIPENECICHHOIO HMHTErpajga K pELICHUIO 3a1a4
€CTECTBO3HAHMS,;

BJIAZICTh TIOHATHUAMUA BTOPpAas IIPpONU3BOJAHAS, BBIITYKIIOCTH Fpa(l)I/IKa CI)YHKI_II/II/I H YMCETH UCCJICIO0BATDH Q)YHKHI/IIO

Ha BBIIMTYKJIOCTb

CraTucTHKa B TEOPUA BepOﬂTHOCTeﬁ, JIOTUKA U KOMﬁl/IHaTOpI/IKa

UMETb MPEJCTABICHUE O LIEHTPAIBbHON MPeeIbHON TeopeMe;

MMETh MPEJCTaBIEHNE O BHIOOPOYHOM KOA(h(HULIMEHTE KOPPESALUU U IMHEHHON perpeccuy;

UMETh MpPEICTABICHUE O CTATUCTHUYECKUX THIIOTE€3aX M IpPOBEPKE CTATUCTHYECKOW THIIOTE3bI, O
CTaTUCTHKE KPUTEPHUS U €€ YPOBHE 3HAYNMOCTH;

UMETb MPEJCTABICHUE O CBSA3M HIMIIMPHUUECKUX U TEOPETHUECKUX PACIIpeesICHH;

MMETh MPEJCTaBICHNE O KOJUPOBAHUH, IBONYHOM 3aIIUCH, IBOMYHOM JIEPEBE;

BJIaJIeTh OCHOBHBIMHU MOHATHUAMU TeopuH rpados (rpad, BepiirHa, pedpo, CTeneHb BEPIIUHbI, MyTh B
rpade) 1 yMeTh IPUMEHSTh UX MPHU PEIICHUN 3a]1a4;

UMETb MPEJCTABICHHUE O JIEPEBBSIX U YMETh IPUMEHSATH IPH PEIICHUH 3a]1a4;

BJIAJIETh MTOHITHEM CBSI3HOCTh M YMETh IIPUMEHSTh KOMITOHEHTHI CBS3HOCTH TIPU PEIICHUH 3a/1a4;
YMETh OCYIIECTBIATH IMyTH M0 pedpam, 00X0 bl pedep U BepIInH rpada;

UMETh TMpejcTaBieHue 00 1ilIepoOBOM M TaMHJIBTOHOBOM ITyTH, UMETh MPEACTaBICHUE O TPYIHOCTU
3aJ]auu HaXOX/IEHUS TaMIWIbTOHOBA Iy TH;

BJIAJI€Th NOHATUAMHU KOHEYHBIE U CUCTHBIE MHOKECTBA U YMETb UX MPUMEHATH NP PEIICHUH 3a1a4;
YMETh IPUMEHSTh METOJ MaTeMaTH4YEeCKON MHYKIINY;

yYMETb IPUMEHATh NPUHLUN [upuxiie npu pereHun 3ajad
I'eomerpus

Nmets nipencraBiienrne 00 akCHOMAaTHYECKOM METO/IE;
BJIQJIETh MIOHSATHEM F'€OMETPUUYECKHE MECTa TOUYEK B IPOCTPAHCTBE M YMETh MPUMEHSTH UX JIJIS PEIICHUS
3a1ad;



- YMETb IPUMEHSATH JJIs PELICHHS 33]1a4 CBOMCTBA INIOCKUX U JIBYTPAaHHBIX YIJIOB, TPEXIPAHHOIO YIJIA,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIsl TPEXTPAaHHOIO yTJIa;

- BJIAJETh NNOHATUEM NEPICHANKYIISIPHOE CEYCHHUE TPU3MBI U YMETh IIPUMEHSATD €70 IIPU PELICHUH 33/a4;

- MMETb [IPE/ICTABICHHUE O IBOMCTBEHHOCTH IIPaBUJIBHBIX MHOTOTPaHHUKOB;

- BJIAJETh NOHATUAMU LIEHTPAIBHOE U NMAPAJLIEIBHOE IPOCKTUPOBAHUE U IIPUMEHSATD UX IPU OCTPOSHUHU
CEYCHMI MHOTOI'PaHHUKOB METOJIOM IPOEKIIN;

- WMEThb MpPEACTABIECHUE O pa3BepTKE MHOIOIPAaHHUMKA M KpaTdalllleM IIyTH Ha IIOBEPXHOCTH
MHOT'OTPaHHUKA;

- HMMETb [IPEICTABICHUE O KOHUYECKUX CEUCHUSX;

- HMETbh MpPEJCTABICHHUE O Kacaroluxcs cepax ¥ KOMOMHAIMH TEJI BPALICHUA U YMETh MPUMEHATh UX
IIPY PELICHNN 33]1a4;

- MPHUMEHSATH NPH PEeIICHUHU 3a7a4 GOPMYILy paCCTOSHHS OT TOYKH 0 IIIOCKOCTH;

- BIAJIETh Pa3HBIMH CIIOCOOAMH 3a/1aHUS MIPSIMON YPaBHEHUSMH U YMETb IPUMEHSATH [IPU PELICHUH 3a/ay;

- [PUMEHATH IPU PELIEHUH 33/1a4 U JI0KA3aTeIbCTBE TEOPEM BEKTOPHBIN METOJ U METOJI KOOpAMHAT;

- HMeThb IHpejacTaBieHue o0 akcuomax o0beMa, MPUMEHATh (OpMyJbl 00BEMOB MPSIMOYTOJIbHOIO
napajuiesienune1a, Ipu3Mbl U TUPaMUIbl, TETPAdipa pU PELICHUH 3a/1a4;

- [PUMEHATh TEOPEMbI 00 OTHOIIEHUSAX 00BEMOB MPHU PEIICHUH 3a]1a4;

- NPUMEHATh HUHTErpajl Uil BbIYMCICHUS OOBEMOB M IOBEPXHOCTEH TEJ BpAIICHUS, BBIYUCICHUS
IUIOIIAAH c(hepuyecKoro nosica U 00bemMa M1apoBOro Cios;

- HUMETb NpPEJCTaBICHHE O JABW)KEHUSX B IPOCTPAHCTBE: IMapajlIeIbHOM IE€pEeHOCe, CUMMETPUU
OTHOCHUTEJIBHO IUIOCKOCTH, LEHTPAJIbHOM CHUMMETPHUM, IIOBOPOTE€ OTHOCHUTEIBHO NPSMOH, BUHTOBOMU
CUMMETPUH, YMETh IPUMEHSATh UX [IPU PELICHUU 33]1a4;

- MMETb [IPEACTABICHUE O IUIOIAAU OPTOrOHAIBHON IIPOEKIINH;

- MMETb IPEJCTaBJICHUE O TPEXTPAHHOM M MHOTOTPaHHOM YIJIE U IPUMEHSTh CBOMCTBA IUIOCKUX YTIJIOB
MHOT'OTPaHHOTO yTJjla IPY PELICHUH 3a/1a4;

- MMETb MPEACTaBIEHUS O IPE0OPa30BaHUU MO100MS, TOMOTETHH U YMETh IPUMEHSTh UX MPHU PELICHUN
3ajay;

- yMeThb peliarh 3aJauyd Ha IUIOCKOCTH METOJaMH CTEPEOMETPUM; YMETh NMPUMEHSTHh (HOpMYIIbI
00BEMOB NIPH pEIIEHUH 33a4

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

- HaxoAWTh 00BEM MapajiesenuIe a U TeTpadapa, 3aJJaHHbIX KOOPIMHATAMH CBOUX BEPLINH;

- 3a/aBaTh NPSMYIO B IPOCTPAHCTBE;

- HaXOJHUTb PACCTOSTHUE OT TOYKH JI0 TUNIOCKOCTH B CUCTEME KOOPINHAT;

HaXOJUTh PACCTOSHUE MEXYy CKPEUIMBAIOIIMMUCS NPSAMBIMH, 33JaHHBIMH B CUCTEME KOOPANHAT
Metoabl MaTeMaTHKH

[TpuMeHATh MaTEeMaTHUECKUE 3HAHUS K UCCIIETIOBAaHHUIO OKPY KaIOIIEro MUpa (MOAETMpOBaHNEe (PU3HUECKUX
MIPOIIECCOB) , 3a]]aYM YKOHOMHKH.

2. Copep:xkanue yueOHOro npeamera «MaremaTuka»

bas3oswit yposens.

Auredpa 1 HayaJIa MaTeMaTH4ecKkoro anaansa 10 kaacc

YuciioBble PyHKIIUN

Omnpenenenue (QyHKIMH, CIOCOObI ee 3adaHus, cBoiictBa ¢yHkimid. OOpatHas QyHKIUS.
Tpuronomerpuyeckune pyHKIUH.

UYucnoBast OKpyX HOCTb. JlIMHA Jyrd €OUHUYHOM OKpYXHOCTH. YucioBas OKpYKHOCTb Ha
KOOpJAMHATHOM II0cKocTH. CHHYC M KOCHHYC. TaHreHc U KoTaHreHe. TpuroHoMerpuyeckue pyHKIuu
YHCIOBOTO apryMeHTa. TpuroHomerpuueckue (GpyHKIUH yIiIoBOro apryMeHTa.@opMyIibl IpUBEICHHUS.
GOyukiums Y=sSinxX" cBoiictBa u rpaduk. OyHKIMS Y=COSX, ee CBOWCTBAa U rpaduk. [leprHoanIHOCTH
¢bynkmic y=sinX, y=cosx. Iloctpoenue rpaduka ¢ynkimmm y=mf(x) u y= f(kx). Ilo u3BectHOMY
rpaduky ¢pyakmun y= f(X). @yukunu y=tgx u y=CtgX, ux cBoiictBa u rpadpuku. TpuroHomerpuuecKue
YPABHEHHSI.

[lepBpie mpencTaBiIeHUS O PEIICHHUM TPUTOHOMETPUUECKUX YypaBHEHHU. ApKKocuHyc. Perienue
ypaBHeHHsACOst=a. ApkcuHyc. Pemienne ypaBHeHHs sint=a. ApKTaHT€HC M apKKoOTaHreHc. Perienue
ypaBHEHUH tgx=a, ctgx=a.

[Ipocreiilne TPUTOHOMETPUYECKHE YpaBHEHMs. J[Ba MeTona peleHus TPUTOHOMETPUUYECKUX
YpaBHEHUI: BBEJICHHE HOBOW TMEPEMEHHONW MW pa3loKeHue Ha MHOXuTenu. OgHOPOIHbIE



TPUTOHOMETPUYECKHUE YpaBHEHUS.
IIpeoOpa3zoBaHue TPUTOHOMETPHYECCKUX BbIPAKeHHUIA.

CuHyC M KOCMHYC CyMMa M Pa3HOCTU JIBYX aprymMeHToB. DopMynbl ABOMHOTrO aprymenta. @opmMyiibl
noHXeHus: crerneHu. [Ipeobpa3zoBaHne CymMM TPUTOHOMETPHYECKUX (DYHKIMH B WX MPOU3BEICHHUE.
[Ipeobpa3oBanue Mpou3BeIEHUI TPUTOHOMETPUUYECKUX (PYHKINN B UX CYMMBI.

IIpousBoanas.

OmnpeneneHre 4YHCIOBOM IOCIEIOBATEILHOCTH W CHOCOObI ee 3aaaHus. CBOMCTBa YHCIIOBBIX
nociuenosarenbHocTed. OnpeneneHue mnpeaena mnocienoBareabHocTH. (CBOWCTBAa  CXOIALIMXCSA
nocnefoBareiabHocTell. Bpluucnenue mpenena mocnepoBarenbHocTed. Cymma  GECKOHEUHOM
r€OMETPUYECKOMN ITPOTPECCUH.

[Ipenen ¢ynkuuu Ha OeckoneuHoctu. Ilpexgen ¢yukuuu B TOuke. IlpupaimieHue aprymeHra.
[Tpupamenue pyHxmy. 3agauu, MIPUBOIAIINE K TOHATHIO TPOU3BOAHON. OnpeaeneHne mpon3BOIHOMN.
Anroputm OTBICKAHMS IIPOU3BOJHOM. DopmyIsl nuddepeHInpOBaHMUSL. [IpaBuna
maddepentmpoBanus. uddepenuuposanne ¢ynkiuu y= fAX+m). VYpaBHeHue KacaTelnbHOU K
rpaduky GYHKIHH. AJITOPUTM COCTAaBJICHUS ypaBHEHHs KacaTeabHOH K rpaduky dynkuuu y= f( X).
[Ipumenenne mNpPOU3BOAHOM Ui MCCIEAOBaHUS (YHKIMMHA MOHOTOHHOCTH U 3KCTPEMYMBI.
[Toctpoenne rpadukoB ¢yHkuuu IIpuMeHeHre NOPOU3BOMHON Ml OTHICKAHWSA HAaWOONBIINX U
HaUMEHBIINX 3HAYEHUN BEJTUYHH.

O0o0marniee NOBTOPEHME.

I'eomeTpusi.(0a30BbIil/yray0JIeHHbIN YPOBHH)

10 kaacc. Beenenue.

[Ipeamer crepeomeTpun. AKCHOMBI crepeomeTpud. HekoTopble clneACTBUS U3  AKCHOM.
IMapanieJbHOCTh NPAMBIX M IJIOCKOCTEH.

[TapannensHocTh TpsMbIX. [IpsAMoit u mimockocTu. B3amMHoe pacnosiokeHue ABYX HpPSIMBIX B
IIPOCTPAHCTBE. YTOJA MEXAy JAByMsA MNpaAMbIMH. llapamnensHocTs mmockoctel. Terpasap u
napajuleIenunen.

IlepneHaMKYISAPHOCTH NPSAMBIX H IIOCKOCTEIA.

[lepneHIMKYISIPHOCTD MPSIMOW U IUIOCKOCTHU. llepnenauKysp U HaKJIOHHBIE. YTOJI MEXIy NMPAMON U
IJIOCKOCTBIO.  JIByrpanHblii  yron. IlepneHaukyIsspHOCTh IIJIOCKOCTEW.  Tpexepaumuvii  y2oI.
Mnozozpannvii yeon. MHOTOTpaHHUKH.

[Tonstne MHOrorpannuka. Ilpusma. [lnpamua. IpaBuiabHbIE MHOTOTPAHHUKH.

Aure0dpa 1 Ha4aJIa MATEMAaTHYECKOI0 aHAJIN3A

11 kuacc (0a30Bblii YPOBEHb)

Crenenu u kopHu. CreneHnbie pyHKIMN.

[TonsiTue KopHs N-0#f cTenenu u3 aercTBuTenbHoro yucia. ®ynkuu Y= NX, ux cBoiCcTBa U rpaQuKH.
CaoiicTBa kopHs N-oii creneHu. [Ipeobpa3oBanue BhIpaXEHUH, coaepkalmx paaukainsl. O0o0eHne
MOHATHS 0 ToKa3aTene cteneHu. CrenenHble GyHKUIMHU, UX cBoicTBa U rpaduxu. IlokasarenbHass u
Jorapupmunyeckas QpyHKIHUH.

[TokazarenbHast ¢yHKuus ee cBoiictBa u Trpaduk. IlokazatenbHble ypaBHeHus. [lokazarenbHble
HEPaBEHCTBA.

[Moustue norapudma. Dyakums  y=l0gaX" cBoiictBa u rpaduk. CpoiictBa Jorapupmos.
Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckue HepaBeHcTBa. llepexon K HOBOMY OCHOBaHHUIO
norapudma. {uddepennmpoBanue gjorapuMudecKon U MoKa3aTeIbHON (DYHKITHIA.

IlepBoOOpa3Hasi U MHTErpaJl.

[TepBooOpasnas. I[lpaBuna OTBICKAHUSA TEPBOOOpPA3HBIX. TaliuIla OCHOBHBIX HEOIMPEIACICHHBIX
HHTETPAJIOB.

3ajaun, TPUBOASIINME K MOHATHUIO ONPEAEIICHHOrO MHTerpana. [loHsaTue ompeneneHHOro MHTErpasa.
®opmyna Hetotona-JIeitbnuia. Berarcnenue miomiaaeit miockux (GUryp ¢ moMoIrsio OmpeIeICeHHOTO
WHTETrpaa.

DJIeMeHTBhI MaTeMAaTH4YeCKON CTATUCTHKH, KOMONHATOPHKH M TEOPUH BePOSITHOCTEH.
Cratuctuueckass o00paboTka maHHBIX. [Ipocreiimme BeposTHOCTHBIE 3amauu. CoueTaHus |
pasmemienus. @opmyna bunoma Herotona. CryuaiiHble COOBITHS M UX BEPOSTHOCTU. YpPaBHEHUS H
HepaBeHCcTBA. CHUCTeMbl YPABHEHUI H HEPABEHCTB.



PaBHOCHIBHOCT ypaBHeHHi. OOIIMe METOIBI PEHICHHMsS ypaBHEHHWi: 3ameHa ypaBHenuit h(f(x))=
h(g(x)) ypaBuenuem f(X) = gQ(X), pa3joxkeHHEe Ha MHOXXUTEIH, BBEIACHHUE HOBOW IEPEMEHHOM,
(yHKIMOHATEHO-Tpa)UUECKHUI METO/T.

PerieHre HEpAaBEHCTB C OJHOM epeMEHHOM. PaBHOCHIIBHOCTD HEPABEHCTB, CHCTEMbI M COBOKYITHOCTH
HEPaBEHCTB, HpPPALMOHAIbHBIC HEPAaBEHCTBA, HEPaBCHCTBA € MOAYJIsIMH. CHCTEMbl ypaBHEHHIA.
VpaBHEHHUS ¥ HEPABEHCTBA C lTapaMETPaMH.

Oo6o0marnee NnoBTOpeHue.

I'eomeTpust (6a30Bb1i1/yri1y01eHHBII YPOBHM)

11 knace.

BexkTophl B IpocTpaHcTBe.

ITonsTue BekTopa B npocTpaHcTBe. CII0KEHHE U BBIYMTAHNE BEKTOPOB. ¥ MHOKEHUE BEKTOPA HA YHUCIIO.
KomiutaHapHbIe BEKTOPBI.

Metoa KOOpAMHAT B IPOCTPAHCTBE.

Koopaunatel TOukM M KoopAuHaThl BekTopa. CKalsipHOE IPOU3BEJEHHE BEKTOPOB. Ypasnenue
naockocmu. Jleudicenus. Ilpeobpazosanue nodoobusi.

uauuap. Konye. Hlap.

[Tonstue nmmuuapa. Ilnomane nosepxHoctu nunuHapa. Ilonsatue xonyca. Ilnomane nmosepxHocTu
KoHyca. YceueHHbld koHYyC. Cdepa u map. YpasHeHue chepsl. B3aumHoe pacmonoxeHue chepsl u
iockoctu. KacarenbHas niuockocts k cdepe. [lnomanes chepel. O0beMsI Tel.

Ob6wvem mpsMoyroipHOro napamienenumnena. OO0beMbl HpsAMOM mpu3Mbl ¥ mWiIHHIAPA. OOBEMBI
HAKJIOHHOM HpPU3MbI M, MUpaMuAbl U KoHyca. O0beM mapa u miomaas cdepbl. O6beM HIapOBOTroO
CErMEeHTa, 1IapOBOT0 CJI0s, IapoBOro cektopa. Hekoropblie cBegeHUs U3 IVIAHUMETPHH.

Yenvr u ompesku, cesazannvie ¢ okpyscnocmoio. Pewenue mpeyeonvnukos. Teopemvr Menenas u Yeewi.
Onnunc, eunepbona u napabona.

Yenyonennwiit yposens.

Auare0dpa u HayaJIa MaTeMaTH4ecKoro anaansa 10 kiaace

YucnoBbie pyHKIMHU

Omnpenenenue (QyHKUMH, CcIOCOObI ee 3adaHus, cBoiictBa ¢yHkimid. OOpatHas QyHKIUS.
Tpuronomerpuyeckue pyHKIUH.

YucnoBass OKpykHOCTb. JlIMHA [JyrM €OUHUYHOM OKpPYXXHOCTH. YuCiIoBas OKpYKHOCTb Ha
KOOpJAMHATHOH MI0cKoCcTH. CHHYC M KOCHHYC. TaHreHe U KOTaHreHe. TpuroHoMerpuyeckue pyHKuuu
YHCIOBOTO aprymenTa. TpuroHomerpudeckue GyHKIUU yIII0BOro aprymenTa. @opmyJibl IpUBEICHHUS.
OyHkus y=SMx” cBoiictBa u rpapuk. OyHKuus Y=COSX, ee cBoiicTBa U rpaduk. [lepuoanunocts
byukuumit y=sinx, y=cosx. Iloctpoenue rpadpuxa ¢ynkuuu y=mf(x) u y= f(kx). ITo u3BecTHOMY
rpaduky dynkuuu y= f(X). ynkuun y=tgx u y=Ctgx, ux cBoiicta u rpadpuku. TpuroHomerpuieckue
YPaBHEHHS.

[lepBrle TpencTaBieHHUs O PEIIEHUHM TPUTOHOMETPUYECKUX YypaBHEHUI. ApkkocuHyc. Pemenue
ypaBHeHUsAcOst=a. ApkcuHyc. Pemienune ypaBHeHHs sint=a. ApKTaHT€HC M apKKoTaHreHc. Perienue
ypaBHEHUH tgx=a, ctgx=a.

[Ipocreiimme TpUTOHOMETPUUYECKHE YypaBHEHHdA. JIBa MeToja peuieHus TPUTOHOMETPUYECKUX
YpPaBHEHUI: BBEJICHHE HOBOW TMEPEMEHHOM U pa3loKeHue Ha MHOXUTeId. OIHOPOJHBIE
TpUroHOMeTpHuueckue ypaBHeHus. IlpeoOpa3oBaHue TPUTOHOMETPHYECKUX BBIPAKECHHI.

CHHYC M KOCHHYC CyMMa M Pa3HOCTH JBYX apryMeHTOB. DopMmyJsibl 1BOMHOro aprymeHTa. @opmyJibl
MOHMXeHUs1 cTeneHu. [Ipeobpa3zoBaHrne CyMM TPUTOHOMETPUYECKHUX (DYHKIMI B MX NPOHU3BEICHUE.
[IpeoOpa3oBanre MpOU3BEIEHUIN TPUTOHOMETPUYECKUX (DYHKIUN B UX CYyMMBI.

KomnexcHsblie unciaa.

KommekcHple yncna u onepauuu Haj HUMH. KOMIUIEKCHBIE YMciIa M KOOpJIMHATHAsl IIOCKOCTb.
Tpuronomerpuueckass opma 3amucH KOMIUIEKCHOro yucia. KoMmIiekcHble uuciia U KBajJpaTHBIE
ypaBHeHMs. Bo3BeeHNEe KOMIUIEKCHOTO YHcia B CTeNeHb. V3BineueHne KBaJpaTHOro U KyOUYeCKOro
KOpHS U3 KOMIUIEKCHOT'O YncIa.

IIpousBoanas.

OmnpeneneHre YMCIOBOM TMOCIENOBATEIBHOCTH M CIOCOObI ee 3amaHusa. CBOMCTBAa YHMCIOBBIX
nocinenoBarenbHocTeil.  OmnpeaeneHue mpeaena MociaenoBarelbHOCTH. (CBOWCTBA  CXOASIIMXCS
nmocnefoBarenbHOCTel. Bhruucienue mpenena mocnemoBarenbHocTedl. CymMma  OECKOHEUHOM
TE€OMETPHYECKOM IPOTPECCHH.



[Ipenen ¢ynkmuu Ha Oeckoneunoctu. [Ipegen ¢ynkmuum B Touke. Ilpupamenue aprymeHra.
[Tpupamenue GpyHKIMU. 3a1a9u, MIPUBOAIINE K TOHATHIO TPOU3BOAHOMN. OnpeaeneHne mpon3BOIHOMN.
AJIropuT™ OTBICKAHUS MPOU3BOIHOM. DopmyJibl nuddepeHnrpoBanms. [IpaBuna
maddepentmpoBanus. uddepenuupoBanne ¢ynkumu y= f(ra+tm). YpaBHeHue KacaTelabHOH K
rpaduky GYHKIHH. AJITOPUTM COCTaBIICHHUs ypaBHEHUS KacaTelabHO# K rpaduky dynkmuu y= f( X).
[TpuMeHeHre TPOU3BOTHOMN JJIS HCCIIE0BaHUS (PYHKIIMU HA MOHOTOHHOCTD U SKCTPEMYMBI.
[Toctpoenue rpaduxoB ¢yHkuuu IlprumMeHeHne NOPOU3BOMHON Al OTHICKAHWSA HaWOONBIIMX U
HaMMEHBIINX 3HaYeHUN BeanurH. KoMOMHATOpHKA M BepOSITHOCTH

[IpaBuno ymuoxenus. [lepectanoBku u gaktopuanbsl. BeiOop Heckonbkux 31emMeHTOB. CoueTtanus u
pasmemenus. bunom Hetotona. Cinyvaiinbsie coObITHS U UX BeposiTHOCTH. O000111at0111ee TOBTOPEHHe.
I'eomerpusi.

10 kaacc. Beenenue.

[Ipenmer crepeomeTpuu. AKCHOMBI cTepeoMeTpuH. HeKkoTopble CIEICTBUS U3  aKCHOM.
IMapaJjutelbHOCTH NPSIMBIX U IVIOCKOCTEI.

[MapannensHocth mpsiMbiX. [lpsmoit u miockoctu. B3aumHOe pacmonoeHHe [BYX MpPSMBIX B
IIPOCTpPAaHCTBE. Yroa Mexay AByMmsl npsMbiMu. [lapamnensHocTh miiockocted. TeTpasap u
napajuieNenumne.

IlepneHaMKYJISPHOCTH NPSAMBIX U IIOCKOCTEIA.

[lepnieH IUKyYISPHOCTD MPSIMON U MIOCKOCTHU. [leprneHAuKynsip U HaKJIOHHBIE. YTOJI MEXIy MPSAMOU U
IJIOCKOCThIO.  JIByrpannbii  yroi. llepneHAuKyJIspHOCTh IJIOCKOCTEH.  Tpexepaumswiii  yeoi.
Mmuozcoeparnwiii yeosr. MHOTOTPAHHHKH.

ITonstne MHOrorpannuka. Ilpusma. [lnpamua. IlpaBuibHbIE MHOTOTPAaHHUKH.

AJire0pa ¥ HAYaJIa MATEMATHYECKOI0 aHAJIM3a

11 knacc. MHOro4JieHbI.

MHorousneHsl OT OTHOIM ¥ HECKOJIbKUX NepeMeHHbIX. Teopema besy. Cxema I'opHepa. Cummerpuueckue
U OJIHOPOJIHBIE MHOTOWIEHBl. YpaBHEHHs BbICIIUX crerneHed. CremeHn M KopHH. CTeneHHbIe
pyHkuum.

[TonsiTue xKopHs N-0#f cTenenu u3 aercTBuTenbHOro yncia. ®yukmuu Y= NX, ux cBoiCTBa U rpaQuKH.
CaoiicTBa kopHs N-oii crenenu. I[IpeoOpa3oBanue BhIpaXeHUH, cofepkamx paaukansl. O0oOeHne
MOHATHS O ToKa3aTese creneHu. CreneHHble GyHKIMHU, UX cBoiicTBa U rpaduku. IlokasareabHass u
Jorapupmunyeckas QpyHKIHUH.

[lokazarenbHast ¢yHKuus ee cBoiictBa M rpaduk. IlokazatenbHble ypaBHeHus. [lokaszarenbHble
HEPAaBEHCTBA.

[Moustue norapudma. @Dyskums y=l0gaXx" cBoiictBa u rpaduk. CpoiicTBa Jorapupmos.
Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckue HepaBeHCTBa. llepexosl K HOBOMY OCHOBaHHIO
norapudma. {uddepennmrpoBanue gjorapuMuueckon U MoKa3aTeIbHONU (DYHKITHIA.

IlepBoOOpa3Hasi U MHTErpaJl.

[TepBooOpasnas. I[lpaBuna OTBICKAaHUS TEPBOOOpPa3HBIX. TaliuIla OCHOBHBIX HEOIMPEACICHHBIX
UHTETPAJIOB.

3anaun, IPUBOJALINE K MOHITHIO ONpEJEIeHHOro uHTerpaia. [loHsTHe ompeseneHHOro MHTerpania.
®opmyna Hetotona-JleitbHuna. Berancnenue miomaaen niockux GUryp ¢ moMOIIbIO ONpe/IeIEHHOTO
MHTErpana.

DJIeMEeHTBhI MATeMAaTH4YeCKOI CTATUCTHKH, KOMONHATOPHKH M TEOPHH BEPOATHOCTEIA.
Cratuctuueckass o00paboTka maHHbIX. [Ipocreiimme BeposTHOCTHBIE 3amauu. CoueTaHus |
pasmemienus. @opmyna bunoma Hetotona. CryyaiiHble COOBITHS U UX BEPOSTHOCTH. Y PAaBHEHUS H
HepaBeHcTBa. CHCTeMbl yPABHEHUH M HEPABEHCTB.

PaBHOCHMIIBHOCTD ypaBHeHUil. OOIIMe METOABI PEUICHHsS ypaBHEHWi: 3ameHa ypaBHeHuit h(f(X))=
h(g(x)) ypaBuenumem f(X) = g(X), pasjgokeHHe Ha MHOXKUTEIH, BBEIACHHE HOBOW IEPEMEHHOM,
(GYHKIMOHATBHO-TPaQHUECKUI METO/.

Pemienue HepaBEHCTB ¢ OAHOM NMepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB, CUCTEMBI U COBOKYITHOCTH
HEPABEHCTB, MPPALMOHAIBHBIE HEPAaBEHCTBA, HEPABEHCTBA € MOAyIsIMHU. CHCTEMBl YypaBHEHM.
VYpaBHEHHUs U HEPABEHCTBA C ITapaMeTpaMH.

O0o0maroniee noBTOpeHMe.



I'eomerpus.

11 kaace.

BekTophI B mpocTpaHcTBE.

[TonsiTue BekTopa B mpocTpancTBe. ClI0KeHHE U BBIYMTAHHUE BEKTOPOB. ¥ MHOKEHHE BEKTOpA HA YHUCIIO.
Komrnanapasie BeKTopsl. MeTol KOOPAUHAT B MPOCTPAHCTBE.

Koopaunatel ToukM u KoopAuHaThl BekTopa. CKalspHOE MPOU3BEACHHUE BEKTOPOB. Ypasnenue
ninockocmu. Jleuscenus. Ilpeobpazosanue noooous. Hununuap. Konyc. Hlap.

[Tonstue uunuuapa. Ilnomans moBepxHoctu umnuHapa. [lonstue konyca. Ilnomans moBepxHOCTH
KoHyca. YceueHHbld koHYC. Cdepa u map. YpaBHenue chepsl. BzaumHoe pacronoxenue chepsl u
mockocT. KacarenpHas miockocts K cdepe. [nomans chepol. O0beMbl TeJl.

O6wvem mpsiMOyroipHOro napamienenunena. OO0beMbl HpsAMO mpu3smMbl ¥ mUIHHIpA. OOBEMBI
HAKJIOHHOW MpHU3MBlI U, MUpaMuabl U KoHyca. O0beM mapa u miomans chepsl. OObEM MIApOBOTO
CerMEHTa, MApOBOTO CJIOS, IIApOBOTo cekTopa. HekoTopsble cBeieHUs U3 IVIAHUMETPHH.

Venvl u ompesku, cesazanuvie ¢ okpyscHocmoiro. Pewenue mpeyeonvnuxos. Teopemovr Menenas u Yeswi.
Onnunc, eunepbona u napabona.



3. TemaTH4eckoe NVIAHUPOBAHHME, B TOM YHCJIe € YYeTOM POrPaMMbl BOCIIUTAHUS € YKa3aHUEM
KOJINYeCTBA YaCOB, 0TBOAUMbIX HA OCBOCHHE KAMK/I0i TeMbI.

MaremaTuka: Ajredopa u Hayaja MaTeMaTu4eckoro anaausa 10 kiacc

Ne /1| Ha3Banwme pasnuena Conep:xxanue BOCIUTAHUS basoBblii ypoBeH YruyoOueHn Ilpu
bl eya
YPOBEHb He
Komnug Kosmuec| KonnuecTt
TBO BO 4acoB
4acoB | KOHTPOJII
HBIX pad(
1 IToBTOpEHUE 3 3
2 JleiicTBUTEIbHBIE YHCTIA™ HNHTe/uIeKTyalbHO MO3HABATEJIbHOE 5 1 16
BOCIIMTAHMe.
HaTypaJH)HI)IC u OcBoenue CBOOOIHOTO OIICpUPOBAHMUSL 1 4
LeJIbIe Yncia YHCJIOBBIMU MHOXKECTBAMU IIPH PELLICHUN
3aJa4; HIOHUMaHUE IPUIMHBI 1 OCHOBHBIX
T — HJICH PACLIMPCHIS YHCIIOBBIX MHOXKECTB; [ | 2
BJIaJIcHHE OCHOBHBIMH MOHSATHSIMU TEOPUHU
VpparionanbHbie 1Hcia JETUMOCTH IPY PEIICHUN CTaHAAPTHBIX 1 2
3a7a4, 0a30BbIX MPEACTABICHUS O MHOKECT
MHOKCCTEO ACHCTBTEBHEIX KOMILJICKCHBIX YHCEIT; CBOOOIHO BBITTOTHSTE 1 5
TOAECTBEHHBIC IPEOOPa30BaHUs
ancer TPUTOHOMETPUUECKHUX, JIOTAPUPMHUIECCKHX,
- CTEIIEHHBIX BBIPAXKEHUI;
Monyinb nefictautensHoro BIaieTh hopmyioit OmHOMa HproToHa; 1 2
1ucia HPHUMEHSATH IIPU PENIEHUHN 3a/1a9 TEOPEMY O
nuHeitHoMm npeactanennn HO/JL;
Konrposnbhas pabora Ne 1 MPUMEHSATD TPH peliieHnH 3a1au Kuraickyy ~ 1
TeopeMy 00 ocTaTkax;
Meron MPUMEHATH IIPU PELIEHUN 3a]1a4 0 3
MaTEMATHUECKOW HHIYKIUN
3 Yucaosblie pyHKIUH HNnrenjekTyalbHo No3HABaTeJbLHOE 9 1 12
BOCIIUTAHME. OcBoenue
Omnpenenenne YuCI0BOM MOHSATHM: 3aBUCUMOCTh BEIIMYHH, 2 2
(yHKUHH 1 CIOCOOBI €€ 3a1aHN  dhyHKIKs, apryMeHT 1 3HAUEHHe
— — ¢yHKUMHM, 001aCTh ONpeeNeHus 1
Ceoiicta dpyHKuuit MHOECTBO 3HaYeHUI (DYyHKIINH, rpaduK 3 3
R N— 3aBUCUMOCTH, TpaduK GyHKUUH, HYIH 1 5
(yHKUMH, TPOMEKYTKU
OG6parHas GyHKLUs 3HAKOIOCTOSHCTBA, BO3PACTaHUE Ha ) 3
YHCJIOBOM MPOMEXYTKE, yObIBaHUE Ha
KonTtponsras pabora Ne 2 YUCJIOBOM MIPOMEXKYTKE, HAMOOJIbIIICE U 1 2

HaMMeEHbIIee 3HaYeHnEe QPYHKIMH Ha
YHCIIOBOM MPOMEXYTKE, IEPUOTUIECKast
(yHKIUS, IEPHOJT, YSTHAS H HEUCTHAS
byHKIIY;

OTIEPUPOBATH MOHSATHSIMU: TIpsIMast U
obpaTHast IPOITOPIIHOHATHHOCTb,
JIMHCHHAS, KBa[paTUIHAS,
norapupMuUecKas U MoKa3aTeinbHas

(yHKUMH, TPUTOHOMETPHUUECKHE




byHxumy;

OIpe/IeNATh 3HAUCHNUE (DYHKIIUH 110
3HAYECHHIO apTYMEHTa IIPU Pa3IMIHBIX
crioco0ax 3aiaHust QyHKINY;

CTpOUTH rpauKu U3YUeHHBIX (QYHKINH;

OTIMCHIBATH IO TPa(UKY B TPOCTEUIIIIX
citydasix o ¢popmyJlie moBeIeHIe U
CBO¥cTBa (DYHKITHI, HAXOAUTH TIO
rpaduky GyHKIIIH HAaUOONbITHE U
HaUMEHBIINE 3HAYCHHUS;

CTPOUTH CKU3 Tpaduka QyHKITIH.

Tpuronomerpuyeckue HHTe1eKTYyaIbHO N03HABATe/IbLHOE 21 30
GyHKuun BOCIMTAHME.
OcBoeHHE TOHATHH
HucoBast OKPYKHOCTb TPUrOHOMETpUHUECKHe (PyHKIHU; CTPOUTh | 2 2
UX rpad MKy U yMETh IPHMEHSTH CBOICTBA
Hucnonas OKPYHHOCTD Ha TPUTOHOMETPHYECKHX DYHKIMI IIpH 2 3
KOOpPJMHATHOMN IIOCKOCTH pellIeHHH 3a71a;
Cuniyc u kocumyc. TAHIeHC 1 BIIQ/IETh TOHATHEM OOpaTHas (PYHKIIHS; 5 3
KOTAHTCHC MNPUMCHATH 3TO NMOHATUEC IIPU PCHICHUN
3a1ad;
TpuroHoMeTpuyeckue (GyHKIIIMCHATh IPH PELICHUH 33]1a4 CBOHCTBA 2 3
4HCJIOBOI'O apryMEHTa (byHKHI/II\/'I: YCTHOCTb, ICPUOAUIHOCTD,
OrPaHHYCHHOCTB;
Tpuronomerpuueckue GyHKIH| NPUMEHATH TP PELIEHUH 3a1a4 1 2
YIJI0BOI'O apryMeHTa npeoOpa3oBaHus rpadukoB GyHKIUI
Oyukimu y = Sin X, Y = COS X, ¥ 2 3
CBOWCTBA U TpapuKu
Kontponbnas padota Ne 3 1 1
[Toctpoenue rpaduka QyHKIUY 1 2
y =m f(x)
[Toctpoenue rpaduka GyHKIUY 2 3
y =m (kx)
I'pacduk rapmonngeckoro 1 2
Kosie0aHus
Oyukumu y =1g X, y = ctg X, u3 2 2
CBOWCTBA U IrpaUKu
OOpaTHbIe TPUTOHOMETPHYECK] 3 4
byHKIIUN
Tpuronomerpuyeckue HHTe/l/IeKTya/IbHO T03HABaTeJbHOE 10 12
YPABHEHHUA BOCIIUTAHME. OcBoenne
UCIOJIb30BaHUs rpa)yecKoro MeTosia
Hpocrermine JUTSL TPUOIIMKEHHOTO PEIICHHS 4 5
TPUTOHOMETPUICCKIE ypaBHEHHI U HEPABEHCTB;
YPaBHCHIS 1 HCPABCHCTBA n300paXkaTh Ha TPUTOHOMETPUICCKON
OKPY>KHOCTH MHOXECTBO PEIICHHIA
Meroabl perieHus 5 5

TPUTOHOMETPUYECKHUX
ypaBHEHUU

MIPOCTEHIINX TPUTOHOMETPUIECKIX
YpaBHEHUI U HEPABECHCTB;
BBITIOJTHSITH OTOOP KOpPHEH YpaBHEHUN WITH




KontponbHas padota Ned pelIeHui HEPaBEHCTB B COOTBETCTBHH C 1 2
JIOTIOJTHUTENLHBIME YCIIOBUSIME 1
OTrpaHUYCHUSIMH.

IIpeoOpa3oBanue HNHTen1eKTYyaIbHO TMO3HABATEJbLHOE 15 26

TPUTOHOMETPUYECKHUX BOCIIUTAHHE. OcBocHue

BbIPasKeHHiA BBITIOJIHEHHS CTAHIAPTHBIX
TOJK/ICCTBEHHBIX IPE0Opa30BaHMil

CHHYC ¥ KOCHHYC CyMMBI 1 TPUTOHOMETPHYECKUX, BBIPAKCHUIA. 2 3

Pa3HOCTH apTyYMEHTOB

TaHTeHC CyMMBI ¥ pa3HOCTH 1 2

apryMeHTOB

dopMyIIbl IPUBEICHUS 2 2

@opMyIIbl JBOMHOTO aPTyMEHT 2 4

@DopMyJITbl TOHMKEHUS CTETICH]

[IpeoOpazoBanue CyMMBI 2 4

TPUTOHOMETPUYECKHX (QYHKIIH]

B NIPOU3BEICHUE

[IpeobOpaszoBanue MPOU3BEICHH 2 3

TPUTOHOMETPUICCKHUX (DYHKITH]

B CYMMY

[IpeobOpaszoBanue BeIpaXeHUs A 1 2

sinx +Bcosx kBumy Csin (X

)

Meroapl perieHus 2 4

TPUTOHOMETPUUYECKUX

ypaBHEHUH (IPOAOTKEHHUE)

KonTponbnas padora Ne 5 1 2

IIpousBoanas HNHTEeNNIeKTYAIBHO TO3HABATE/IBHOE 25 35
BOCIHTAaHHE. OcBoenue Ha

YHucioBble MOCIEN0BATENBHOCT Ga30BOM yPOBHE MOHSTHSIMH: 2 3
NpPOM3BO/IHAS (PYHKIIUH B TOUKE,

Tpenen uncinosok KacaTenbHas K Tpaduky (yHKIuM, 1 2

MOCJIeI0BATEITLHOCTH HPOH3ROHAS (YHKITL

Tpenen pynxiuu 3HAUCHHE ITPOU3BOIHON (DYHKIIMU B TOUKE 1 3

ONpeICICH S IPOM3BOIHOR 10 U300paXKEHHUIO Kaca:’feJH)HOj/'I K 5 2
rpaduKy, IPOBEICHHOM B 3TO TOUKE;

Berunciienne mpou3BoIHbIX PCIICHIS HECJIOKHBIX 3a/1a9 Ha 4 4
NPUMEHEHHUE CBSI3H MEXITY

JuddepennmpoBanre cI0KHO] TPOMEKYTKAMU MOHOTOHHOCTH 1 2 3

¢bynkiun. JuddepeHnrpoBady ToYKaMu SKCTpeMyMa (QyHKIUH, C OAHOH

oOpaTHO# yHKITUN CTOPOHBI, ¥ TIPOMEXKY TKAMH

YpaBHeHHE KacaTeIbHOU K 3HAKOTIOCTOSIHCTBA U HYJISIMH 3 3

rpaduky QyHKIHH HPOM3BOAHOI 3TOH GyHKIMH — C IPYTOH.

KonTponbHhas padora Ne 6 B mOBCeIHEBHOM KU3HM U TIpK U3ydeHnn | 1 2
JAPYTHUX MPEAMETOB:

[TpuMmeHeHne MPOU3BOTHOM T MONB3YsCh rpadKaMu, CPaBHUBATh 3 4

UCCIEeOBaHMs (PYHKIIHIMA CKOpPOCTH BO3pacTaHmus (pocTa,

[Toctpoenue rpa(bI/IKOB (byHKLIP MIOBBIIICHUS, YBETUICHUS U T.11.) WIH 1 2
CKOpOCTH yObIBaHUS (aeHHU,

[IpuMeHneHnne Mpon3BOTHOM 1171 4 5

OTBICKAHUS HAUOOJIBIIINX
BEJIMYNH U HAUMEHBIIINX
3HAYEHUI

CHMXKCHHSA, YMCHBIICHUA U T.H.) BCIIMYHH
B PpCaJIbHBIX MPOLECCaX;




Kontponbnas padorta Ne 7 1 2
8 KomOunaTopuka u HNHTe/IeKTYyalIbHO NO3HABATEJIbHOE 6 10
BEPOSITHOCTD BOCIIUTAHME.
[IpaBuno yMHOXKEHUSI. OcBoeHue omnepaiii  OCHOBHBIMU 2 3
KomOunaropuele 3anaum. OIUCATEIBHBIMU XapaKTEPUCTUKAMU
HepeCTaHOBKI/I 41 (baKTopI/IaJ'IBI YUCIIOBOT'O Habopa: cpemHee
BbI60p HECKOJIBKHX DIIEMEHTOR apupMeTHIeCcKoe, MeIHaHa, HanboJIbIIIee 1 3
buHoMuHanbHBIC 1 HauMEHbIIIee 3HAYEHU;
KO3 GULUCHTEL MOHATHSIMU: YaCTOTA U BEPOSITHOCTh
City4aiibie COOBITHS 1 COOBITHS, CITy4aiiHBIN BEIOOD, OIBITHI C 2 3
BCPOATHOCTH PaBHOBO3MOXKHBIMH 3JICMEHTaPHBIMU
Kontposnbnas padota Ne§ COBBITHAMIL 1 1
BEPOATHOCTU COOBITHI Ha OCHOBE
MOJICYeTa YKCIIa HCXOI0B.
B noBceHEeBHOM KU3HU U NIPU U3YUECHUU
JIpYTUX NPEIMETOB:
OIICHUBATh M CPABHUBATH B MIPOCTHIX
ClTydasiX BEPOSITHOCTH COOBITHIT B
peanIbHOM KU3HM;
YHUTATh, COMOCTABJIATh, CPABHUBATD,
HHTEPIPETUPOBATH B MPOCTHIX CIYyYasxX
PCaJIbHLIC JaHHBIC, IIPCICTABJICHHLIC B
BHJIE Ta0JIHII, TMarpamMmm, rpad)uKoB.
9 KomiutekcHble yncia 0 12
MHTeNNeKTYyaJbHO MO3HABATEILHOE
KowmmiekcHble uncia u BOCIIMTaHHE 0 2
aprdmeTnueckue oneparuu Ha OcBoeHre NIPUMEHEHHsI TIPH PEIICHUH
HUMH 3a/1a4 npocTedmmnx QyHKIu
KoMIUIEKCHBIE YHCIIA U KOMIUJIEKCHOM IEPEMEHHON KaK 0 2
KOOpAMHATHAS INIOCKOCTh TrCOMECTPHUICCKUC Hp606pa3OBaHI/I$I
Tpuronomerpudeckas popma 0 3
3aMMCH KOMIUIEKCHOTO YncCia
KommnekcHbie uncia u 0 2
KBaJIpaTHbIC YPABHECHUS
Bo3Benenne KOMILIEKCHOTO 0 2
4yHuclia B CTENEHb. M3BlIeueHne
KyOM4eCcKOro KOpHs U3
KOMILIEKCHOTO YHCla
KontponsHast padora Ne 9 0 1
10 | O6o6maroiIee MOBTOpPeHUE 8 14
Hroro 1024 1704




Maremartuka: I'eomerpus 10 kiaacc

Hasganue pasnena CopepxaHue BOCIUTaHUS bazoBerii ypoBeny Yriy6ne| [pu
HBII Meua
YPOBEHB | HUE
Komnuec| Konnug Komungec
BO 4acCOB| TBO BO
KOHTPO
BHBIX qaCoB
pabot
Hexoropbie cBeleHusi U3 IUIaHUMeTpuM 12 4yacoB paccMaTpuBaIOTCA BMeCTe
COOTBETCTBYIOILIMMH TEMAMHU CTEPEeOMETPHUH.
BBenenue 4 0 4
IIpeamer crepeomerpum. HHTe/uieKTyalbHO TO3HABaTeNIbHOE | 2 2
AKCHOMBI CTEpPEOMETPUH BOCIIMTAHUE
MMETh MPEACTAaBICHUS 00 aKCHOMax
HekoTopble CIeACTBUs U3 | CTEPCOMCTPHH H CIICACTBHUSAX U3 HUX M yMe| D 2
AKCHOM NPUMEHSTH UX [IPU PEIICHUH 33/1a4
IMapaniaeabHocTh NPsAMbIY MHTeIEKTyaIbHO MO3HABATEIbLHOE 19 2 19
M IJI0CKOCTEeH BOCIMTAHHE.
OcBoenue pemieHus 3aga4d
Tapa/iiebHOCTb NPSAMBIY [COMETPHUYECKOTO CONEPIKAMS, B TOM 4 4
HpﬂMOﬁ M ILUIOCKOCTH YHUCJIC B CUTyalludX, KOrJga aJIrOpuT™M
pemiCeHuA HE CIICAYCT ABHO U3 yCJIOBUA,
TlaparienbHbIe IpAMBIE B BBITIOJTHATH HEOOXOAUMBIE /ISl PEIICHHS
331241 JIOTIOJTHUTEIIbHBIE TIOCTPOCHHUS,
MPOCTPAHCTBE
MCCIIeI0BaTh BOBMOXXHOCTh IPUMEHECHHUS
— TeopeM U GopMyIT TS pelieHUs 3a/1a4;
[TapannenbHOCTH TPEX yMeTh hOpMyTHPOBAHHS H
HPAMBIX JI0Ka3aTeNbCTBA FEOMETPHYECKUX
YTBEPKJICHUI;
[lapasienbHOCTh NPSIMOM U | omsTHil — CTEpPEOMETPHH: PH3MA,
IJIIOCKOCTH napajuIelIeNnuIe]l, IupaMuaa, TeTpaj’ap;
MIPEICTABIICHUS 00 aKCHOMax
B3auMHoe pacnosioskeHue | CTEPEOMETPUM U CIEACTBUAX U3 HUX U 4 4
NPSAMBIX B IIPOCTPAHCTBE. | YMETh IPUMEHSTh MX TIPU PEMIEHAH 3a/1a4;
Yroa Mexny AByMst IIOCTPOECHUS CEYEHNSI MHOTOIPAaHHUKOB C
HpﬂMbIMI/I HCIIOJIb30BAHUEM PA3JIMYHBIX METOAOB, B
TOM YHCJIe © METO/Ia CJIC/IOB;
CrpenmBaronmecs npsvpre| PHMCHEHI TEOPEMEI 0 ApAIIENLHOCT]
MPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE
VI C NIPU PELICHUH 33/1a4.
COHAaIIPaBJICHHBIMU
CTOPOHAMU
Yrois Mexay NpsMbIMU
Kontpoabnas padora Nel 1 1
IMapanneabHOCTH 3 3

IJIOCKOCTeEH




[TapannenbHbIE IIIOCKOCTH

CBolicTBa napauiesIbHbIX
IJIOCKOCTEM

Terpasdap u 5 5
napaJuiesienumne
Terpasap
[Tapannenenumnen
3ajaun Ha TOCTPOECHUE.
Teopemvr Menenas u Yeswt ™
Kountpoabnas padora Ne 2 1 1
3aver Ne 1 1 1
[MepneHIMKYJISIPHOCTH 20 20
NPSIMBIX U IJIOCKOCTEN
HHTEIeKTYaIbHO 03HABATEIbHOE
BOCIIMTAHME. OcBoeHue
Tlepren Ky PHOCTS MPEICTaBICHHS O CKPEIIHUBAIOIIHXCS 6 6
o NPSAMBIX B IPOCTPAHCTBE U YMETh
MPSIMOM M TNIOCKOCTH
HaXOIUTh YIOJ U paCCTOAHHUE MCKIY
i HHMU;
CPTICHINKYIAPHBIC MPAMBI YMETb [IPUMEHSATH IEPIECHAUKYIISIPHOCTH
B MPOCTPAHCTBE HPSIMOM U TUIOCKOCTH IIPH PELLICHHUH 33/1aY;
BJIA/ICTh TIOHATUSIMU OPTOTOHAIBHOE
IlapannensHele IpsAMBIe, MPOEKTUPOBAHKE, HAKIIOHHbBIE U UX
NEPIICHAUKYJISIPHBIC K MPOEKLUH, YMETh IPUMEHATH TEOPEMY O
MJIOCKOCTH TpeX MepIeHIUKYIISIpax NP PEIICHUH
3a/1a4;
HpI/ISHaK BJIAACTD MMOHATUAMU PACCTOAHUEC MEKIAY
NEPHEHAUKYIAPHOCTH (urypamu B npoctpancTse, 00MwuUi
IPSIMOH ¥ ILIOCKOCTH HEPIEHIUKYJISP ABYX CKPEIIMBAFOLIAXCSI
NPAMBIX U YMETh IIPUMEHSTh UX IIPU
Teopema o npsMoi PCHICHAH 3318, .
. BJIAJICTh TMOHATUEM YTOJ MEXKIY MPSAMOI 1
NepHEHANKYISIPHON K A y Ay 1P
IUIOCKOCTBIO U YMETh MPUMEHSTh €ro0 TPH
IJIOCKOCTH
pEIICHNY 3a/1a4;
I BJIAJIETh OHATHUSIMU JIBYTPaHHBII yrod, 5 5
CPICHAUKYIIAP 1 YTOJI MEX/1y TIIOCKOCTSIMH,
HAKJIOHHBIE. YTON MEKAY | peprenmuKyspHEIE IIOCKOCTH 1 YMETb
HPSAMOH U IIOCKOCTBIO MPUMEHSTh MX MPU PEIICHUH 3a/1a4;
Paccrostnue oT ToukHu 10
MJIOCKOCTH
Teopema o Tpéx
NepHeHANKYIsIpax
Yron mexay npsiMmoi u
MJIOCKOCTBIO
JIByrpaHHblii yro.i. 6 6

IlepneHAUKYJAPHOCTD




IJIOCKOCTeEH

JByrpanHbIi yroia

IIpu3nax
MEePHIEHANKYISIPHOCTH JBYX
IUIOCKOCTEN

[IpsamoyronbHbIH
napajuieJenune/

TpexrpanHsiil yron

MHoOrorpasHsIii yroiu

KonTpoubnas pa6ora Ne 3

3auger No2

MHoOrorpaHHuKHu

ITonsiTHE MHOTOTPAHHUKA
IIpusma

ITonsiTHE MHOTOIpaHHUKA.
Pemienue TpeyrosbHUKoB. *

I'eomerpuyeckoe Teso

Teopema Dinepa

IIpuzma

IIpocTpaHcTBEHHAs TEOPEME
[Tugaropa

IHupamuga

ITupamuaa

IIpaBunpHas nupamua

VYceuénnas nupamua

IIpaBuiabHbIE
MHOTI'OI'paHHUKH

CuMmMeTpHs B IPOCTPAHCTB

[ToHsiTHE TTPABHIILHOTO
MHOTI'OrpaHHHUKa

DeMEHTBI CUMMETPUHN
NPaBUIBHBIX
MHOTOI'PaHHHKOB

HNHTeN1eKTYaIbHO NO3HABATEJBHOE
BOCIIHMTAHME. OcBoenue
BJIaJICHUS TOHITHUSAMH CTEPEOMETPHUH:
[IpU3Ma, apajuiesienunes, TMpaMuaa,
TeTpa’ap;

IpeAcTaBiIeHus: 00 akcHoMax
CTEPEOMETPHHU U CIECACTBUAX U3 HUX U
YMETh IPUMEHSTh UX MIPH PEIICHUH 33/1aY;
YMETh CTPOUTH CEUEHHSI MHOTOTPAHHUKOB
C UCTIOJIb30BaHUEM Pa3INYHBIX METOAOB, B
TOM YHCJI€ U METO/1a CJIEJIOB

17

17

KonTpoasnas padora Ne 4




3auér Ne 3 1 1

3ak/0unTeIbHOE 8 8
NMOBTOPeHME Kypca
reomerpuu 10 kiaacca

Martematuka: Asqredpa 1 Hayajla MaTeMaTH4ecKoro anaiau3a 11 kiaace

HasBanue paszgeina Conepxanue Ba3oBbiii ypoBens| Yriayoael Ilpumet
BOCIIMTAHUSA HBIH HHE
YPOBEHb
Komnuect Konnueq Konnyect
0 49acoB | BO 0
KOHTPOJ]
HBIX 4acoB
pabor
IloBTOpEenune 3 5
MHorou4/ieHbl HuTesuiekTyaibHo- no3HaBaTedabHoe | 0 1 14
pocnuTanue OCBOUTH MPUMEHEHUE P}
MHorouneHs! ot pELIeHUH 33124 MHOTOYWICHOB C 0 4
OJHOU MepeMEHHOM JEUCTBUTEIILHBIMU U IIEIBIMU
KO3 PUITUCHTAMU;
MHOro4seHbl OT HECKOJIBKUX BJIaJI€Th MOHATHSIMU IPUBOAUMBINA U 0 4
MEPEMEHHBIX HENPUBOIMMBI MHOTOYJIEH U IPHUMEHSIT]
WX TIPY pelICHUH 3a]1ay;
VpapHeHus NPUMEHSTH [IPH pemenuu 3aa{ 0 4
BBICIIINX CTCIICHEH OCHOBHYIO TeOpeMy anreOps;
Kontponbnas pabota 0 2
Nel
CreneHn u HureniekTyaanLHo- I03HABATEIbHOE 18 2 31
KOPHH. BOCIIMTAHMe.
Crenennbie pyHKIINU OcBoeHME HECTIOKHBIX
npeoOpa3oBaHU YUCIIOBBIX
BBIpKEHH, COIEPIKAIINX CTETICHH
qrcen, 1100 KOPHH U3 YuCedl,
[lonsiTre KOpHS OIICHWBaHWE W CPaBHEHHE C 2 2
N-Of CTeNEeHH W3 AEHCTBUTEIIBHO| pallHOHATHHBIMH YHCIAMU 3HAYCHUS
quciia LIETIBIX CTENEHEH uncen, KopHen
HaTypaJbHOM CTETIEHH U3 YHCell,
OyHKIMH y=\X JIorapu(QMOB YHUCEIT. 3 4
N-O# CTEIeHH,
UX CBOWCTBA U rpaduku
CBoiicTBa KOpHS N-OU CTETIEHU 2 4
[IpeobpazoBanmne BBIpa)KCHN 4 5
COJepXKaIINX PaTuKaIIbI
Kontponbnas padota 1 2
Ne 2
[onsTHE cTeneHu 3 4
Cc JI00BIM paImoHaAIEHb




IIOKa3aTcjICM

Crenennple GyHKITHN, HX CBOMCT 3 5
u Tpaduku
Uzeneuenne KOpHS 0 3
KOMILJICKCHBIX YHCET
Konrtponbnas padora Ne 3 0 2
IokazaTtenbHas UnresuiexkTyanbHo 29 38
Jorapudmuyeckas GpyHKuuu NMO3HABaTeJIbHOE BOCIIUTAHHE.
OcBoenne Ha 0a30BOM YpOBHE
ITokazaTenbHas .. 3 4
. MOHATHIA: JorapudMuieckas u
¢yHKuus, e€ cBoicTBa U rpad K
MoKa3aresabHas PyHKIUH
[TokazarenbHbIe YpaBHEHHs HOCTPOCHNE Fpa(vaKOB . 3 4
imorapruMU4ecKoii 1 MoKa3aTeIbHOMI
TlokazaTenbHble HepaBeHcTBa  (QYHKIMH. B MOBCE/IHEBHOM KU3HY 1 3 3
[pY U3YYCHUH OPYTUX MPEAMETOB:
Tousitue norapudma OTIPEIEIISATH 110 IpaUKaM CBOKCTBA 2 2
peanbHBIX IPOLECCOB U 3aBUCUMOCTEH
Jlorapudmuueckass QyHKUMA, | (HAHOOJNBIINE ¥ HAMMEHBIIHE 2 3
CBOMHCTBA U rpaduK 3HAYCHUS, IPOMEXYTKH BO3PACTaHUA U
yOBbIBaHUS, TPOMEKYTKH
Konrtponbnas padora Ne 4 . 1 2
3HAKOIIOCTOSIHCTBA U T.I1.);
" HHTEPIPETUPOBATH CBOWCTBA B
CgoiicTra norapupmMoB PHpeTHp N . |4 5
KOHTEKCTE KOHKPETHON MPaKTHYECKON
CUTyauuu
Jlorapudmuueckue ypaBHeHUS yan 4 5
Jlorapudmuueckue HepaBeHCTBa 3 4
Huddepenuponanne 3 4
MOKa3aTeIbHOU
norapudMudeckoi HyHKITHIA
Konrtponbnas padora Ne 5 1 2
IlepBooGpa3Hasi U HHTErpaa HNHTeNneKTYyaIbHO 8 11
N03HaBaTeJIbHOE BOCIIUTAHUE.
[lepBooOpazHas u ®opmHupoBaHUE B IOBCETHEBHON 3 4
HEOIpe/IeTICHHbI UHTETPall KU3HH U TIPH U3YYSHHUH JIPYTUX
y4eOHBIX MPEIMETOB:
OmnpeneneHHbIil HHTETpal BBITIOJIHATH BBIYMCIICHUS MIPU pelieHnu | 4 6
3aJa4 IPaKTHYECKOT0 Xapakrepa.
KonTponbhas pabora 1 1
Ne 6
JJIeMeHTBI TEOPHH BePOATHOCT( WHTe/IeKTyaabHO 9 11
M MaTeMaTH4eCKoil CTAaTHCTHKH MO3HABATEJILHOE BOCIIUTAHME.
OcBoeHue ornepanuii Ha 6a30BOM
BepositHOCTB 1 reomeTpus 1 2
YPOBHE OCHOBHBIMHU OIIMCATEIbHBIMU
XapaKTepUCTUKAMH YUCIOBOTO HA0Opa:
HezaBucumeble MOBTOPEHIS paKxIepuc crogoro Habop 3 4
HMCTIBITaHMI C AByMs Hexoamu | CPeaHee apudmeTHdeckoe, MeIuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEE 3HAUCHUS;
CTraTHCTHYECKHE METOIBI MOHATHSMU: YaCTOTa U BEPOATHOCTD 3 3

00paboTKu nHpOopMaIuu

COOBITHS, CITYIaHBIN BEIOOD, OIIBITHI C




HBIX

I'ayccoBast kpuBast. 3aK0H OOJIBLIY PaBHOBO3MOKHBIMH JIEMEHTApHBIMU | 2 2
quCce COOBITUSIMHU,
BEPOSITHOCTU COOBITHH Ha OCHOBE
[OJICUETa YKCIIAa UCXOIOB.
B noBcenHeBHOM )XU3HU U IPU
W3yYEHHH APYTHX MPEIMETOB:
OLICHMBAThH M CPABHUBATH B IIPOCTHIX
CITydasix BEpPOSITHOCTH COOBITHII B
peaibHOM KU3HU;
YUTaTh, CONIOCTABIISATH, CPABHUBATH,
HHTEPIPETUPOBATH B IPOCTHIX CIydasx
peanbHbIE JaHHBIE, IPEICTABICHHBIC B
BUje TabJIHILl, TUarpamm, rpaduKoB
YpaBHeHMsl 1 HEPaBEeHCTBA. HNHTe/s1eKTYyaIbHO 20 2 40
Cucrembl ypaBHeHHii u M03HAaBaTeJbHOE BOCIIMTAHHE.
HEPaBEHCTB OcBOEHHE PEIEHNs JTMHEHHBIX
PaBHOCHITEHOCTE ypaBHEHHIA YPABHCHHH i1 HEP aBeHCTB ’ 2 4
KBaJpaTHBIX ypaBHEHUII;
OO11Ke METO/IBL PELICHNS JorapuPMHUICCKUX YpaBHEHUH BUIA 2 4
ypaBHEHH loga (bx + €) = d u mpocreiimmx
HepaBeHCTB Bua 10gaX<d;
PaBHOCHITEHOCTE HEPABEHCTB IIOKa3aTeIbHBIX YPABHEHHUI, BUJIA 2 3
a”™*°=d (rme d MOXHO IpeNCTaBUTH B
YpaBHEHUS U HEPaBEHCTBA C 2 4
BUJIC CTETICHH C OCHOBaHHEM a)
MOTYJISIMH . <
NPOCTEHIINX HEPAaBeHCTB BHaa a*<d
KonTponsHas pabora Ne7 (rae d MOXHO NPEACTABHTH B BUAC 1 2
CTEIICHU C OCHOBAHHUEM 4);.
YpaBHEHHS 1 HEPABEHCTBA CO MPUBOJIUTH HECKOJIBKO MPUMEPOB 2 4
SHAaKOM pajukaia KOpHEH IPOCTEHIIEro
TPUTOHOMETPHUUECKOTO YPABHEHHS
VYpaBHEHHS U HEPABEHCTBA C ABYN o _ _ 2 3
N —— BHUJA: SInX =4, COS X =a, tgx = a, ctgx
= a, rae a — TabaIUYHOE 3HAYCHUE
Jloka3aTebCTBO HEPABEHCTB COOTBETCTBYIOMIEH 2 4
TPUTOHOMETPUUECKON (PYHKIIHH.
CucteMbl ypaBHEHUHI B noBcenHeBHOM XKU3HU U IPU 2 5
W3yYEHHUH JAPYTHX TPEIMETOB:
KonTponbHas padora Ne 8 COCTaBJIATh U PelIaTh YpaBHEHUS U 1 2
CHCTEMBI YPaBHEHHI NPH peIICHUN
3amauu ¢ mapameTpaMu HECIIOKHBIX MIPAKTUYECKUX 3a/1a4. 2 S
O00011a1011I€e MOBTOPEHHE 15 20
Hroro 1024 1704
Martematuka: I'eomerpus 11 knace
Ha3Banue pasnena Copep:xaHne BOCIUTaHUS BazoBerit ypoBeny Yriayouey [Ipume
Bl | aHUE
YPOBEHE
Komnuec] Kommue( Konnyec]
0 4acoB BO 0 4acoB
KOHTPO]




pabot

Huaunap, KoHyC 1

map

Humuanp. IloHAatne UWIMHAY
Tlnomniaap MOBEPXHOCTH MMUIUHIPS

Konyc. Ilonsatue xonyca. [1noma,
MIOBEPXHOCTH KOHYCa. YCEU&HHE
KOHYC

Cdepa. Chepa u map. Bzaummh
pacIoJIOKCHHE chepsr
IJIOCKOCTH. Kacatenbn
mwiockoctb kK chepe. I[Lmoma,
cteppl. B3anmMHOE pacronoeH]
cheppr  um  mpsamoir.  Cde
BIIMCaHHAas1 B MUWINHAPUYCCKY
noBepxHocTh. Cdepa BrUcaHHAS
KOHUYECKYIO MTOBEPXHOCT
Ceuenust LIWIUHIPUYECK(
TTOBEPXHOCTH. CeueH]
KOHUYECKOM MTOBEPXHOCTH

KonTpoabhas padora Ne 1

3auer Ne 1

HHTE/IeKTYAIbHO N03HABATEIbHOE
BocmuTtanme. OcBoeHue

MOHSITHS IWIMHPA, TUTOINAIH
[MOBEPXHOCTH LIMJIHH/IPA, IOHATHS
KOHYCa, TUIOIIAN TTOBEPXHOCTU
KOHYCa, ypaBHCHHS C(hEpBHI.

16

16

O0BeMBI Te

ITousitue o0BEMA.
O0BeM
napasuiesenureaa

pSMOYTOJILHO

Oo0bem nmpsMoii nmpusMbl. O0b¢
HMJIHMHAPA

O0beM  HAKJIOHHOH
NMHPaMHUIbI U KOHYCA
Boerunciienne  00bEMOB  Tel
MOMOIIBI0 OIIpEJICTICHHO
UHTETpaa

O06beM HaKJIOHHOW TTPHU3MBI
O6bemM mupaMus!

O0Bem KoHyca

npu3MI

00bém mapa n IoWAabL cepb

KonTpoabnas pabora Ne2

3auer Ne 2

HHTenneKTyalIbHO M03HABaTeIbHOe
BOCIIMTAHME.

OcBoeHHE OHATHUSA

00BEMOB TIPSIMOYTOJIEHOTO
napajulelenunesa MmpsiMou Npu3Msl U
HWINHAPA, 00beMa HAKJIOHHOM MPU3MBI,
MUPaMUJBI U KOHYCA, Iapa 1 IJIomaan
cdepbl, 00bEMOB IIAPOBOTO CETMEHTA,
IapOBOTO CJI0s, IIAPOBOr0 CEKTOPa

17

17

BekTopbl B mpocTpaHCcTBe

[MonsTHE BEeKTOpa B MPOCTPAHCTB(

Co)XKeHHE U BEIYUTAHUC BCKTOP(

HNHTeNneKTYyaIbHO O3HABATEIbHOE
Bocnutanue. opmMupoBaHue
MOHATHUH JeKapTOBbl KOOPIUHATHI B
IIPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB,




YMHOKEHHE BEKTOpA HA YHCIO | KOOPJIUHATHI BEKTOPA, YTOJI MEXKIY
BEKTOpaMH, CKaJISIPHOE TIPOU3BEIICHNE

KomMrnanapHbie BEKTOPHBI BEKTOPOB, KOJUTMHEAPHBIC BEKTOPBI; 2 2
PacCTOSHUS MEXKIY JABYMS TOUKAMH,
3auer No 3 CyMMBbI BEKTOPOB U IPOU3BEICHUS 1 1

BEKTOPA Ha YUCIIO, YTOJI MEXKITY
BEKTOPaMH, CKAJIIPHOTO MPOU3BEICHUS
BEKTOpOB. Bocrinranue naTepeca K
PEIIECHUIO MPOCTEUIITUX 3aj]
BBEICHHEM BEKTOPHOTO Oasnca

Meton KOOpAUHAT HHTen1eKTya/IbHO O3HABaTeAbHOE | 15 1 15
npocrpancree. [[Buxenue BOCIIUTAHME.

DopMHUpOBAHUE TIOHATUN
Koop/mHarb TOYKH BEKTOPBI M MX KOOP/IMHATHI, 4 4
KOOpAHHATBI BEKTOPA YMEHHS BBIIOJIHATE ONEPAIUK HAJl

BEKTOPaMU;
IIpsimoyroibHast CHCTE]

HCIIOJIb30BaHUS CKAJIIPHOTO
MIPOU3BEICHUS BEKTOPOB MPU PEIICHUH
3ajad;

MIPUMEHEHUSI YpaBHEHUS IUIOCKOCTH,
(hOpMyJIBI pacCTOSHUS MEXKIY
TOYKaMH, ypaBHEHUs cepsl Ipu

KOOpIMHAT B MIPOCTPAHCTE
Koopnunater  Bektopa.  CBs
MeXy KOOpAMHATaMHU BEKTOPOB
KoopauHataMu Touek. [Ipocreinn
3aJa4u B KOOpAMHATAaX. Y paBHEH]

chepet PELIECHNUY 3a/1a4;
NPUMEHEHUSI BEKTOPOB M METOJa

CxansipHoe NpOu3Be/eH] 6 6
KOOpJAWHAT B IPOCTPAHCTBE MPU

BEKTOPOB
peLICHUH 33/1a4

VYron MEXIY BEKTOpaMm

CkansapHoe MIPOU3BEICH]

BCKTOPOB. Brrancienue YTII
MCKAY MPSIMBIMU W INIOCKOCTIAM
YpaBHeHHe IIJIOCKOCTH

JABukeHust 3 3
LlenTpanbHas CHMMETPUS
OceBast cUMMeTpus
3epkanbHasi CHMMETPUS
ITapaniensHbIN IEpEHOC
[IpeobpazoBanue momodus

Koutpoabnast pagora Ne 3 1 1
3auer Ne 4 1 1
O6o0maruiee NOBTOPEeHNE 14 14

*B conepxanue kypca reometrpun B 10-11 kitaccax Ha yriyGIeHHOM YpOBHE BXOJHT Pl TEM U3
MIaHUMETpuu. B ydeOHWKE OHM W3JIOXKEHBI B TmocieaHeil rinaBe «Hekoropele cBeneHus u3
mwiaHuMeTpun». [Ipu pemeHun 3amad, CBA3aHHBIX C CEUEHUEM TETpPa’d/Apa HEKOTOPOH IUIOCKOCTHIO,
4acTO OKAa3bIBA€TCS NOJIe3HOM Teopema Menenas. [loaromy n3ydeHne Temsl «3agadu Ha MOCTPOCHUE
CEUCHMIT» 11e7IecO00pa3HO COBMECTUTH C M3yueHHeM TeopeM Menenas u UeBsl
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C=RU, O="TBOY COLL Ne3""
ou"™ c. Kunenb-Yepkacchbl”,
CN=KO.A. BaHtoxuHa,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:49:16+03'00'

C=RU, O="TBOY COLLU Ne 3""
ou"" c. KuHenb-Yepkacchol”,
CN=E.H. Endwumosa,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
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